Qr\ my ,/’itﬂﬂ%AvT

o il DREDGED MATERIAL é f'\tz\
D RESEARCH PROCTR AW rk

/ %)
e -
-m.nO,‘
TECIINICAL REPORT D-77-3¢

\

\

(3

HARITAT DEVELOPMENT TIVLD INVESTLOGATION
"+ LLEX SANDS MARSH AND UPIAND HABITAT
DEVELOPMENT SITE, COLUMBIA RIVER, OREGON

APPENDIX B: INVENTORY AND ASSESSMENT OF
PREOTSPOSAL AND POSTDISPOSAL AQUATIC HARTTATS

by

Robert J. McConnell, Sandy .. Lipovsky,
David A. Misitano, Donnovan R. Craddock,
and John R. Hughes

National Marine Fisheries Service
Prescott, Oregon Q7048

June 1978
Final Report

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION in)[iiftiﬂ

Prepared for Of'fice. Chief of Fngrincera, U. 5. Army
Washini-ton, D. C. 3‘0'?])1

Under Interagency Agreement Nos. WESRF 75-88, WESRF 76-39, WESRY 7¢-:
(DMRP Work Unit Nos. LBOSC, J, and L)

Moritored by Environmental Laboratory
U. 5. Army Inytineor Woterways Experiment Otation
P. 0. Box 031, Vieksburyr, Miss. 39180



HABITAT DEVELOPMENT FIELD INVESTIGATIONS, MILLER SANDS

Appendix A:
Appendix B:

Appendix C:

Appendix D:
Appendix E:

Appendix F:

MARSH AND UPLAND HABITAT DEVELOPMENT
SITE, COLUMBIA RIVER, OREGON

inventory and Assessment of Predisposal Physical and Chemical Conditions
Inventory and Assessment of Predisposal ond Postdisposal Aquatic Habitats

Inventory and Assessment of Prepropagation Terrestrial Resources on Dredged
Material

Propagation of Vascular Plants on Dredged Material in Wetlond and Upland Habitats
Postpropagation Assessment of Botanical ond Soil Resources on Dredged Material

Postpropagation Assessment of Wildlife Resources on Dredged Material

Destroy this report when no longer needed. Do not return
it to the originator.



CE LTS L ARSIE I AT i T Al Wan Dara Frreredy

REPORT DOCUMENTATION PAGE  BEr o e O S RM

1. REPORT NUMBER 2. GOVT ACCESSION NO.J 3. RECIFIENT'S CATALOG NUMBER
Technical Report D-77-38

& TITLE (and Subetriey HARTTAT DEVELOPMENT FIELD INVESTI- |5 TYPE OF REPORT & PERIOD COVERED
GATIONS, MILLER SANDS MARSH AND UPLAND HABITAT

DEVELOPMENT SITE, COLUMBIA KIVER, OREGON; Final report

APPENDIX B: INVENTORY AND ASSESSMENT OF PREDIS- 6. PERFORMING ORG. REPORT NUMBER

POSAL AND POSTDISPOSAL AQUATIC HABITATS

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)
Robert J. McConnell Donnovan R. Craddock Interagency Agreement Nos.
Sandy J. Lipovsky John R. Hughes WESRF 15-88, 76-39, 76-178

David A. Misitano

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELLEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS

DMRP Work Unit Nos. 4BOS5C,
4B0S5J, and 4BOS5SL

National Marine Fisheries Service
Prescott, Oregon 97048

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

Office, Chief of Engineers, U. S. Army June 1978

Washington, D. C. 20314 13. NUMBER OF PAGES
344

14, MONITORING AGENCY NAME & ADDRESS(If different from Controlling Olfice) 18. SECURITY CLASS. (of this report)

U. S. Army Engineer Waterways Experiment Station

. 1 i £i
Environmental Laboratory ; Unclassified

P. O. Box 631, Vicksburg, Miss. 39180 154, DECL ASSIFICATION/ DOWNGRADING

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, If different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverss side If necessary and identlfy by block number)

Aquatic habitats Field investigations Marsh development

Benthic fauna Fishes Marshes

Columbia River Food utilization Miller Sands Island

Dredged material Habitat development Sediment
rDIﬁQSQQ_mﬂﬁﬁzinl_dispgﬁﬁl__ﬂabitazs _Water quality __ Zooplankton
20. ABSTRACT (Coattiauo «u» reverse side /f recewsary and identify by block number)

Miller Sands, an island-lagoon complex located in the Columbia River
Estuary at River Kilometre 39 (River Mile 24) was one of five research projects
where the feasibility of using dredged material for beneficial habitat develop-
ment was studied. The study was conducted during predisposal, disposal, and
postdisposal phases from March 1975 to July 1977. The National Marine
Fisheries Service was part of a five-agency team charged with the investigation

(Continued)

FORM _
DD "y, WAT3  EDITION OF ' MOV 65 15 OBSOLETE Mnelaseified



hLs o - PN - CAGt Whar are Entered

20. ABSTRAC" (Coritinued) .

of various physical, chemical, and biological parameters during the marsh
development program. The National Marine Fisheries Service research findings
describe changes in sediments, macroinvertebrates, various water quality
parameters, zooplankton, nekton, and nekton food utilization.

Twenty species of finfish totaling 13,755 organisms were captured with
beach seines and fyke nets during the day and night at 13 different sites dur-
ing the study. Four species dominated the catch during fifteen bimonthly sur-
veys and accounted for 93 percent of the total catch i.e. juvenile chinook
salmon, peamouth chub, starry flounder, and threespine stickleback. A change
cccurred in fish abundance during the postoperational phase, but this change
was attributed to behavioral reactions by anadromous and nonanadromous fish to
a 100-year record low-flow condition experienced in the Columbia River during
the winter, spring, and summer of 1977. Statistical analysis of age, weight,
length, and abundance of nekton captured failed to reveal any significant
changes as a re=ult of disposal or as a benefit of habitat development at
Miiler Sands.

Cv~r 54,000 prey organisms representing 36 taxa were consumed by nekton
sar ~led during food utilization .dies at Miller Sands. Four main species of
p .-, tem: made up 95 percent of the total numbers of items consumed by all
fis. at all sampling stations. These were Daphnia, Eurytemora, Corophium, and
chironcemid larvae and pupae. The sizes of fish did not significantly affect the
food habits of most figh. While the large fish were able to consume greater
quantities of food, the species composition was similar for all sizes. There
were few differences betweern day and night samples, between cove and intertidal
areas, and among stations within the cove area. With few exceptions, nekton
species contained food during the entire study and were feeding in the Millcr
Sands area.

Results of sediment analysis indicated that sediment size and types were
fairly uniform throughout the area. Fine sand and silty sand comprised the
main sediment types at all stations. Organic matter was between 3 and 8 per-
cent and there was no significant seasonal change. The average number of
benthic organisms per square metre was highest the first year, and declined
monotonically to the end of the study. A clam, an amphipod, a flatworm, and an
important mysid (Neomysis) were not found in 1976-1977. Oligochaetes,
Corophium, and chironomids constituted from 92-94 percent of the total
organisms captured at Miller Sands. Over 209,000 benthic organisms represent-
ing 22 taxa were captured during the study.

Zooplankton were dominated by two Cladocerans, Daphnia and Bosmina, and
one copepod, Cyclops. These three organisms represented 96 percent of the
zooplankton collected and were present at all sampling stations during the
first year of the study. However, sampling of zooplankton was excluded from
the postoperational surveys.

Water flow conditions in the Columbia River were high in 1975, average in
1976, and were exceedingly low during the winter of 1976 and the spring-summer
of 1977. Water quality parameters that were manifested as a result of these
changes in flow probably overpowered subtle changes that could have developed
as a result of the habitat improvement project at Miller Sands. Water quality
parameters monitored were water temperature, pH, salinity, dissolved oxygen,
turbidity, ammonia, total alkalinity, and nitrogen gas.

Unclassified

QiR e a o 1




THE CONTENTS OF THIS REPORT ARE NOT TO BE

USED FOR ADVERTISING, PUBLICATION, OR

PROMOTIONAL PURPOSES. CITATION OF TRADE

NAMES DOES NOT CONSTITUTE AN OFFICIAL EN-

DORSEMENT OR APPROVAL OF THE USE OF SUCH

COMMERCIAL PRODUCTS



PREFACE

The work described in this report was performed under Interagency
Agreement Numbers WiISRF 75-88, WESRF 76-39, and WESRF 76-178,
between the U. S. Army Engineer Waterways Experiment Station (WES),
Vicksburg, Mississippi, and the National Marine Fisheries Service (NMFS),
Prescott, Oregon. The research was sponsored by the Officz, Chief
of Engineers, U. S. Army, under the Dredged Material Research
Program (DMRP). The study, which was parv of the Habitat Development
Research Program was conducted in the lower Columbia River at Miller
Sands during the period May 1975 through July 1977.

We would like to express our appreciation to Mr. George Snyder,
Assistant Director, Field Research Programs, NMFS, Seattle; and Mr. Theodore
Blahm, Station Chief, Prescott Field Station; and to the following memberw
of the Prescott and Hammond Station staffs: Larry Davis for the collection
and analysis of water chemistry, and collection of benthic organisms;
Maurice Laird and Edward Koller for collection of nekton; Suzie Valder
and John McNair for the sorting and identification of benthic organisms;
Nancy Knox and Mary Lee Brown for preparation of graphics, compilation of
data, and overall report preparation; Norm Kujala for analysis of the 1975-
1976 benthic data; and Linda Jennings and Tracy Brown for help in recording
and tabulation.

The report was prepared for the Habitat Development Project (HDP),
(Dr. Hanley K. Smith, Manager) as part of Task 4B: Terrestrial Habitat
Development. Specific Sub-Tasks assign~d to the WMFS included 4B05C,

Baseline Biological Inventory and Assessment of the Aguatic Environs ot



the Miller Sands Habitat Development Site; 4B05J, Aquatic 3iology Investi-
gations at Miller Sands Habitat Development Site, Columbia River, Oregon,
.

and 4BOSL, Post Operational Aquatic Biclogy at Miller Sands Habitat Develop-
ment Site. The contracts were managed by Dr. Dave Parsons, Dr. John Bryne
and Mr. Eliis J. (Clairain, under the general supervision of Dr. John
Harrison, Chief, Environmental L&boratory. Mr. John D. Lunz prepared the
Scope of Work for the project in March 1976.

COL. G. H. Hilt, CE, and COL. J. L. Cannon, CE, were Directors of
the WES during the conduct of this study, and Mr. F. R. Brown was Tech-

nical Director.
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HABITAT DEVELOPMENT FIELD INVESTIGATIONS,

MILLER SANDS MARSH AND UPLAND HABITAT

DEVELOPMENT SITE, COLUMBIA RIVER, OREGON

APPENDIX B: INVENTORY AND ASSESSMENT OF PREDISPOSAL AND POSTDISPOSAL
AQUATIC HABITATS

PART I: INTRODUCTION
Background

1. Miller Sands, an island-lagoon complex located in the lower
Columbia River, is one of five research projects where the feasibility
of using dredged material for beneficial habitat development is being
studied. The objective of these studies is to provide information on
the environmental impact of dredging and dredged material disposal and
to develop economically feasible dredging and disposal alternatives
which are environmentally compatible.

2. The U.S. Army Corps of Engineers (CE) Environmental
Laboratory (EL) of the Waterways Experiment Station (WES) at Vicksbury,
Mississippi has the overall responsibility for the Habitat Development
Research Project (HDRP) at Miller Sands.

3. Principal investigators at the Miller Sands project were
Portland District Corps of Engineers, Oregon State University, Washing-
ton University, Wave Beach Grass Nursery, and the National Marine
Fisheries Service. |

-
4. In 1975 the Environmental Conservation Division, National Marine



Fisheries Service (NMFS) contracted with the WES to provide a
baseline biological inventory of the aquatic biota at Miller Sands. The
baseline inventory encompasses two phases of the study, (1) preoperat-
ional phase: March, May and early July of 1975. (2) Operational phase:
August 1975 through May 1976 during which time the recently deposited
material was graded to provide for marsh development within the inter-
tidal zone at the upper end of the lagoon. During the spring of 1976
National Marine Fisheries again contracted with WES to perform the
research for the postoperational phase of the Miller Sands Habit~»t and

Marsh Development Project, (July 1976-July 1977).

Site Description

5. Miller Sands is a horseshoe shaped island located approximately
39 kilometers (24 miles) from the mouth of the Columbia River (Figure Bl).
This large, dredged material, island marsh complex of approximately 96
hectare (240 acres) is part of the Lewis and Clark National Wildlife
Refuge.

6. The main vegetated island was formed during the 1930's from
sediments dredged from the navigation channel of the Columbia River.
A 101 hectare (250 acre) cove was created during the 1950's by placing
dredged material partially parallel and almost connecting with the main
island at the upriver end. This sand spit has remained unstable and
unvegetated. The results of these events formed the horseshoe shaped
island-lagoon-sand spit complex that we find today (Figure B2).

7. The variable freshwater discharge of the Columbia River basin
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combined with large tidal variations strongly influences the aquatic
ecology of Miller Sands.

8. Freshwater discharge into the estuary is characterized by
peak flows generally occurring during late spring (May-June), then
decreasing to a low flow from August to October. Variable winter floods
(December-January) may cause periods of high river flows which exceed
the spring maximum.

9. Mean annual discharge for the fifteen year period 1961-1975
was 7,603 cubic meters per second (cms). During the 29 monch study
period at Miller Sands flows ranged from a monthly average high of
18,856 cms in May 1976 to a low of 2,432 cms in January 1977; these
flows were 137% and 34% of their respective 15 year monthly averages.

10. Tidal variations at Miller Sands are of t e mixed semidiurnal
type characteristic of the Pacific Coast. Normally, the two high and
two low tides are of unequal duration and height (average tidal cycle
is 12 hours, 25 minutes). The mean tidal range from lower low water
to higher high water is 2.59 meters (8.5 ft.) with extreme ranges
approaching 3.6 meters (12 ft.).

11. Salinity intrusion, the distance saline water intrudes upstream,
is constantly changing depending on tida; stage, fresh water runoff,
and weather conditions. Maximum salinity intrusion occurs during high
tide low runoff periods in the late fall. 1In October 1977, salinity
of 8 ppt was measured at the bottom of the t¢hip channel at river kilo-
meter 42 (river mile 26). Minimum intrusion occurs with low tides and

.

high river flow and may be less than 8 kilometers (% miles), (Neal, 1965).

10
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12. The Columbia River estuary, because of its volume of fresh-
water discharge and large tidal variation, is extremely well-flushed.
Neal (1965) calculated flushing time to be between 5 and 10 days. The
cove at Miller Sands is also well flushed due to the channel at the
upstream end of the island and the open end of the horseshoe downstream
(Figure 2).

13. Water quality in the lower Columbia River and at Miller Sands
is good compared with other large river systems in the United States.
Dissolved chemicals generally have values less than the concentration
standards set by Oregon's Department of Environmental Quality. Water
quality problems do exist and are mainly associated with water temper-
atures during the late summer and fall, turbidity and dissolved atmos=-
pheric gases (nitrogen) during periods of high freshwater flow.

14. One of the major problems in the Columbia River Estuary is the
continhinq loss of productive aquatic habitat through dredge disposal
and industrial or commercial land fills.

15. Two broad classes of sediments, organic and inorganic, form
the substrate of an aguatic ecosystem. Inorganic sediments, sand, silt,
and clay, are the major components of the sediments in the Columbia
River, and are introduced into the estuary from the ocean, from river
runoff or from local tributaries. Organic material which consists of
dead plant and animal) matter, chemical and industrial waste form a
small fraction of estuaring sediments.

16. Substrate material collected and analyzed by the U. S. Geologi-

cal Survey (Hubbell and Gienn, 1972) show an "average" sediment sample

12



from the estuary contains 15% gravel, 84% sand, 13% silt and 2% clay.
This is a generalization and sediment texture varies widely through-
ocut the estuary.

17. Water velocity and particle size are the important factors
which determine if and how a sediment particle will be transported
or deposited. Sand generally moves along the bottom with the flow
of current while the fine material (silt and clay) remains suspended
until water flow is reduced over shallow flats or stopped by tidal
action.

18. The texture of a substrate is a controlling factor which deter-
mines the biological community which may be found at a given location.
Sediments found in the channels and deep water areas are generally coarse
(gravel and sand) and of little biological significance. Fine sediments
(silt and clay) tend to settle out over low energy flat areas of the
estuary and generally support an abundance and diversity of plant and
animal life.

19. The tidally influenced, primarily freshwater, 101 hectare (250
acre) lagoon at Miller Sands is a protected, potentially productive
aquatic animal habitat. Miller Sands and the shallow lagoon were formed
from sand, dredged from the nearby navigation channel of the Columbia
River. Theoretically, with reduced flows and the establishment of marsh-
land vegetation in the lagoon, fine sediments (silt, clay) should settle
out, changing the character of the substrate and increasing fertility.

20. Located at the upstream end of the Columbia River estuary,

Miller Sands is rarely subjected to salinity intrusion, therefore the



planktonic and benthic invertebrates found in this area are limnetic
(Haertel and Osterberg, 1966) (Misitano, 1974). These invertebrate
organisms provide an important food source for the freshwater and
brackish water fish species of the Columbia River estuary.

21. Chinook salmon (Oncorhynchus tshawytscha) are the most econom-
ically important fish originating in the Columbié River. This anadromous
species provides a multi-million dollar income annuallv to fishermen in
the Pacific Northwest. Juvenile chinook generally migrate during the
spring of their first (fall chinook) or second (spring chinook) year of
life. Numbers of fall chinook remain and feed in the lower Columbia River
until the spring following their initial migration (Durkin and McConnell,
1973) (McConnell and Blahm, 1974).

22. Migration routes for all adult and juvenile anadromous fish are
in close proximity to Miller Sands. These species include Chinook, Coho,
Sockeye and Chum salmon, Steelhead trout, Eulachon, American Shad, and
the largest of the freshwater fishes found in the Columbia River, the

White Sturgeon.

Study Site Development

23. Miller Sands was originally constructed in 1932 from material
dredged from the navigation channel of the Columbia River. In the early
1970's dredge material was deposited parallel to and almost connecting
with the main island at the upstream end. This created a protected
intertidal lagoon between the main island and the sand spit (Figure B3).

Development of the marsh habitat at the upper end of the cove consisted

14
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of grading material from the sandspit into a smooth sloping surface
which covers approximately 4 hectares. This site was divided into 270
plots (10 by 14m) and during the spring and summer of 1976 these plots
were planted in a factiorial design to test various species of marsh
plants and fertilizer treatments; at three elevations within the inter-
tidal zones.

24. Studies of the aquatic biota associated with Miller Sands were
initiated in March, 1975. Three surveys, March, May and July, were
conducted prior to the disposal operation in mid-July (Blahm 1975).
These combined with six additional bimonthly surveys (August, 1975 to
May, 1976) established a baseline inventory of existing aquatic biota
near or in the cove at the Miller Sands complex. Baseline date
collected during this pre-operational phase included nekton, zooplankton,
and benthos. Water quality parameters were also monitored during the
nine sampling periods.

25. In July, 1976 studies designed to assess the impact of dredge
disposal and subsequent marsh development on the aguatic ecosystem at
the Miller Sands site were initiated. The emphases of the six post-
operational surveys (July 1976 to July 1977) was to document changes
occuring in the macrobenthic and nektonic faunal communities associated
with the cove. Biological data collected during this phase of the study
included nekton at twelve stations and macrobenthic organisms at twenty-
six locations throughout the cove at the Miller Sands site. Substrate
materia. and water-quality parameters were monitored to determine if
changes in the physical and chemical characteristics of the cove were

occurring.
16



PART II: METHODS AND MATERIALS

Pre-Disposal Inventory

26. Samples were collected at seven stations in or near the Miller
Sands complex during nine sampling periods March, May, July, August,
September, and November 1975; and January, March and May 1976.

27. Station designations originally used by Blahm (1975) have been
changed to correspond to site designations (Figure B4) used by the
site manager from WES in the draft scope of work (March 10, 1976). Sample
sites 2, 3, 5, 10 and 11 were located within the Miller Sands cove.
Station 12 was located outside the lagoon, at the upstream end of the
complex between the sand spit &nd navigation channel. The station at
Snag Island (S.I.) was selected as a control site remote from Miller

Sands. This site was discontinued in July 1976.

Post-~-Operational Studies

28. Eleven sampling stations, laid out in a grid pattern, were
established in the cove at Miller Sands prior to the start of post-
operational surveys. Cove stations along with Station 12 (previously
described) are designated by numbers 1 through 12 (Figure BS).

29. Fifteen sampling stations were established along five transects
in or near the intertidal, marsh experimental site. Sampling stations
were located on each transect at the .3, 1.2, and 1.8 metre (1, 4 and
6 foot) contour elevations. Stations in the intertidal area are desig-
nated by transect (A through E) and site (1, 2 and 3). For example,

C2 is the third transect from the main island and is on the 12 metre

(4 foot) elevation.

17
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20. Stations were marked by bouys or fence posts to aid in relocat-
ing sites throughout the study period. Contour elevations and station
locations were verified by the Portland District, Corps of Engineers.

31. fThroughout the post-operations study (July 1976-July 1977) the
Pacific Northwest was experiencing a 100 year record draught. Due to
this situation extreme low-flow conditions prevailed at Miller Sands
making it necessary to adjust certain sampling schedules. These adjust-

ments are shown in Table Bl.

20



Sampling Program

32. Zooplankton populations were sampled with a 12.7 cm (5 in.)
diameter Clark Bumpus sampler with a number 6 (0.24 mm) net and a digital
recording flow meter. Five minute horizontal surface tows were made at
four locations during each of the nine baseline surveys. Tows were
made during daylight hours at mean and high tides in March, May, July
and August 1975. Samples were taken only at high tide thereafter
because shallow water in the cove prevented proper gear function. Tows
were made between stations 5 and 6 and between stations 10 and 11 in
the cove; the other two sites were located outside the cove at stations
12 and Snag Island. Samples were preserved in 10 percent buffered forma-
lin solution and returned to the laboratory for identification and
enumeration.

33. Samples were treated with a vital stain (Rose Bengal) and
allowed to set for at least 24 hours. After an initial examination,
samples containing large numbers of organisms or detritus were subsample-i
with a four-chambered plankton splitter. Organisms from at least two
chambers were counted and a comparison was made to assure uniformity
between splits. Excess liquid was removed from samples by filtering through
a No. 20 screen, remaining material was placed in culture dishes for
examination.

34. Zooplankton were identi .ed to genus (Pennak 1953, Ward and
Whipple 1959) and counted with the use of a sterozoom dissecting micro-
scope. Developmental stages of the order copepoda were grouped and

recorded as copepodites. Rotifiers, present during all sampling periods,
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were not included due to the loss of these small organisms through the
.24 mm sampling net. Two genera, Brachionus sp. and Asplancha sp. of
this class were common.

35. The volume of water strained, during each 5 minute tow was
determined from the area at the mouth of the sampler, number of revol-
utions registered by the flow meter and a clibration factor for the
meter. All organisms in a sample or subsample were counted and the
number per cubic metre (N/m3) calculated.

36. Water quality parameters were monitored at all stations during
the nine surveys of the Baseline Inventory (Table Bl). These samples
were collected at mid-depth during daylight hours (0700-1900).

37. Water depth was determined with a Ross Sportsman sounder or a
lead line. Temperature, conductivity, and salinity were measured with
a Beckman Model RS5-3 salinometer. In-situ turbidities were measured
by the nephelemetric method and recorded in Formazin Turbidity Units
(FTU). An H.F. Instrument Model DRT100 meter was used during the first
three surveys; thereafter, a flow-through Hach "Surface Scatter”
Turbidimeter was used. A Leeds and Northrup Model 7404 meter was used
to record pH. The modified Winkler System (EPA 1974) was used for on-
site calibration of a USI (Model 57) dissolved oxygen meter which in
turn was used for in-gitu measurements.

38. Water samples used for the determination of dissolved nitrogen
saturations were collected in BOC bottles, chilled and returned to the
Prescott Facility for analysis with a Van Slyke Blood Gas Apparatus

(Van Slyke-Neil 1924).
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39. Two additional water quality parameters were monitored during
the Post-operation Phase of the Miller Sands study. Total Alkalinity
was determined by the indicator method as described in Standard Methods
(EPA 1974). Ammonia (NH3N/1) concentrations were monitored with an
Orion Model 407 specific ion meter and ammonia electrode Model 95-10.

40. Methods of collection and analysis remained consistent during
all fifteen surveys. With the exception of dissolved nitrogen, water
quality parameters were monitored and analyzed on site. Table B2 lists
the parameter, standard units and symbols used in reporting water quality
at Miller Sands.

41. During the six post operational surveys at Miller Sands samples
were to be collected four times at thirteen stations. Each station was
to be monitored on flood and ebb tides, between 0700-1900 (day) and at
night between 1900 and 0700 hours. After the first two surveys (July and
September 1976) it was determined, this schedule could not be adhered to
because of time constraints and bathmetric limitations within the cove
resulting from the prevailing low-flow conditions in the river.

42. After a review of available data it was decided that, due to
the close proximity of stations and homogeneity of water quality at all
stations in the cove, a reduction in number of stations would have the
least affect on final information. Thus, nine stations were established
two (C and E) associated with the experimental marsh area, and five
(2,3,6,10,11) in the cove. Station 1 located in the channel betwe - n the
island and sandspit provided a reference to inflowing water while Station

12 provided a reference with ambient river conditions (Figure B4). Water
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sampling was synoptic with nekton collection period.

43. A beach seine was fished at five sampling sites during each of
the baseline surveys. Sites 2 and 3 on the main island and 10 and 11 on
the sandspit were within the cove (Figure B5). Station 12 was located
on the channel side of the island to provide a reference to the fish
present in the area and also timing of anodromous fish migrations. The
beach seine was constructed of 12.7mm stretched mesh, nylon web and mea-
sured 76.2m long by 3.7m deep. Sampling procedure was to anchor the bunt
end of the net on the beach then pay the net over the bow of a 5m outboard-
powered boat while backing away from the beach at a 45-60 degree angle.
When fully extended the net would be returned to the beach in a 135-120
degree sweep. Area sampled was approximately 0.9 hectares depending on
current, tides and bottom confiquration. Captured fish were eased to
one end of the seine, transferred to tubs, identifiéd, counted by’species
and returned to the river. A subsample of 10 fish per species were mea-
sured (fork length in mm) and weighed (gm). A scale sample was removed
for aging.

44. During the post-operational phase of the study a destructive
and non-destructive sampling procedure was employed to determine the
species, numbers, length, weight, age of dominant species, and food habits
of nekton present in the Miller Sands cove. ¥yke (hoop nets with wings)
nets and the previously described beach seine were used to collect nekton
at 12 sampling sites throughout the cove.

45, ‘Fyke nets used were winged D-shaped hoop nets with 12.7am

stretch mesh to the first fyke, remainder of the net was constructed of
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.64mm stretch mesh. Wings, on both sides, were 3m long by .9m deep and
and were 12.7mm stretch mesh. Five fyke net stations (A,B,C,D,E) were
located on the .3 metre contour elevation at the five transects estab-
iished in or near the experimental intertidal marsh habitat site. A

fyke net was also fished at Station 6 near the center of the cove. Nets
were fished twice (day and night) during each survey. Fyke nets were

set at low water with the axis parallel to the high-low elevation gradient
and the hoop opening directed toward the upper elevation. Wings were

set to direct fish into the trap during the receding tide. Traps were
harveéted and reset at the next low water.

46. Six beach seine stations were located within the cove; stations
2,3,10, and 11 were fished during the baseline inventory. Two additional
stations were added near the marsh experimental area. Station 5 was
located at the head end of the cove between transect A and B while Station
9 was located on the sandspit downstream from the marsh area. Station 12
the river reference site was discontinued. Beach seine stations were
sampled during two time period 0700-1900 hours and 1900-0700 hours between
mid-£lood and mid-ebb tides. |

47.. All organisms captured were identified to species, counted, and
rough sorted into the following length categories. Fish whose total length
was between 0-100mm were separated into 25mm groups; those between 101-
300mm in 50mm groups; all fish over 300mm were placed into 100mm groups.
Ten fish of each species and size group were sacxificed at each station
during all surveys. Speciments were preserved in 10 percent buffered

formalin and returned to the National Marine Fisheries Service, Hammord
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Facility, where they were measured (total length in mm) and weighed (gms).
Scale samples were taken for age determination and stomachs removed for
a food utilization study.

48. Seven benthos stations were sampled (Table Bl) during the nine
baseline surveys (March 1975-May 1976). A O.lm2 sample was collected
by combining two grabs from a O.OSm2 Eckmar dredge. Six paired replicate
samples were collected at each station during each cf the nine surveys.
Paired samples were washed through a number 30 seive (.586mm) which is
recommended by Schlieper (1972) for sampling macrobenthic organisms.
Material retained on the screen was preserved in 10 percent buffered
formalin containing Rose Bengal, a vital stain. Samples were returned
to the laboratory for identification, enumeration, and weighing of the
dominant organisms.

49. After an evaluation of benthic data collected during the base-
line inventory it was decided that a reduction in sample quantity, (from
0.1m? to 0.05m2) ana in number of replicates (from six to three), would
not statistically reduce the quality of the data. Sampling stations at
Snag Island and at river Station 12 were discontinued prior to the post-
operational phase of the study.

50. Twenty-six benthos stations were sampled during the post-opera-
tional phase (July 1976-July 1977) at Miller Sands. The eleven stations

.
located within the cove were established on a grid pattern which provided
complete coverage of the cove's substrate. Five of these stations (2, 3,
6, 10 and 11) were established during the baseline inventory. Fifteen

additional stations were located along the five transects established
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in or near the marsh experimental site. The three sites on each transect
correspond to the .3, 1.2 and 1.8 metre contour elevations.

51. Samples within the cove were collected with the O.OSm2 Eckman
dredge during high water. Samples from the fifteen sites located in
the intertidal marsh development area were collected by hand during
low ebb tide. Hand dug samples were taken from an area defined by a
O.OSm2 frame to a depth of 10cm. Replicate (three) samples were placed
in individual containers and transported to the boat for washing.

52. Samples were preserved and returned to the laboratory where all
organisms were removed from the debris, identified, counted, and weighed.
Mollusks were weighed separately and estimates of total biomass per
sample follow procedures as described by Weber (1973).

53. Sediment samples were collected synoptically with benthos
sampling. A coring device which measured 3.8cm inside diameter was used
to collect sediment samples to a depth equaling the penetration of the
benthic sampling device. Sediment samples taken from the Eckman dredge
were measured for depth thus providing a gauge on which to establish
uniform penetration of the dredge into the substrate during each replicate
grab.

54. Samples from the intertidal marsh area were taken from the
sampling frame prior to removal of the benthic samples. Each sediment
sample was ; -~ed in a plastic sack, marked by station and grab (repli-
cate) number and sent to a testing laboratory for analysis. Particle
size was determined by standard seive and pipette procedures. The course

fraction >.063 (silt and ~lay) was broken down only if that fraction was
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20 percent or more of the total sample (if less, then only total percent
fines is reported).

55. The organic content (volatile solids) found in a sediment
sample was determined by standard procedures as outlined by Standard
Methods (EPA 1974), and reported as percent volatile solids.

56. After each survey was completed, preserved nekton samples were
brought to the NMFS Hammond Facility where they were measured (total
length in mm) and weighed (total weight in gm). A subsample from each
species at each station was designated for stomach analysis. The guts
were cut at the throat and junction of the pyloric caecae (if present),
removed, and placed in the appropriate vial according to the following

length categories:

0 - 25mm 151 - 200mm 501 - 600mm
26 - 50mm 201 - 250mm

51 -~ 75mm 251 - 300mm

76 - 100mm 301 - 400mm

101 - 150mm 401 - 500mm

57. The vials were labelled, filled with 5 percent buffered formalin
solution, and storec¢ until analysis. The study design specified examining 10
stomachs containing food for each length category of each species at each
station. This, of course, was not possible; however, all stomachs con-
tainin,, food (up to 10) were saved and the numbers of empty stomachs
were recorded.

\8. Stomach analysis followed Borgeson's fechnique (Borgeson, 1966).
Each month vials werz labelled for each station according to total length
into which each fish species was grouped. Stomachs thought to contain
food were put into each vial and covered with 10 percent formalin. Known

empty stomachs were recorded. Later analysis showed some of the guts in
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the vials to be empty and data were adjusted accordingly. One disadvantage
to Borgeson's technique is that it does not allow computation of frequency
of occurrance.

59. Each vial was later emptied into a watch glass and organisms
were identified to the lowest feasible taxonomic category and enumerated.
The volume of each category was determined by water displacement. For
some of the small items, such as cladocerans and copepods, it was necessary
to group specimens from several stations to have enough mass to record
a volume. Accuracy of laboratory equipment had a lower limit of 0.05ml.
Volumes less than this were recorded as trace.

60. Identifications of organisms were based upon the following
sources: Banner (1948), Bradley (1908), Brodskii (1950), Chu (1949),
Jaques (1947), Mizuno (1975), Needham and Needham (1962), Pennak (1953),
Smith and Carlton (1975), Smirnov (1971), Usinger (1956), and Ward and

Whipple (1918).

29



PART 3: RESULTS AND DISCUSSION
Zooplankton

61. A list of zooplankton taxa, and genera of other aquatic
organisms found in plankton nets during surveys at Miller Sands, 1975 -
1976 is shown (Table B4). Taxonomic categories identified included
12 genera of Cladocera, 4 Copepods (and the juvenile form Copepodites),

4 taxa representing insects and larval fish forms. Ostrocoda, Anostraca,
and Amphipoda were also represented. Although not included in the
zooplankton list, two genera of the class Rotifera, Brachionus sp. and
Asplancha sp. were common.

62. Results of zooplankton sampling during the nine baseline sur-
veys are presented in Appendix Table Bl, and are summarized in Table B4.
Total population densities were numerically larger at cove stations (5
and 11) than at the river (12) or Snag Island reference stations. Total
densities at stations 5, 11, 12 and Snag Island were 2466/m3, 3208/m3,
1975/m3 and 1623/m3, respectively. Zooplankton densities were low
(21.5/m3) in March 1975; they increased with increasing water temperature
reaching a peak of 5,984/m3 in September 1975. By November, the number
of zooplankton per cubic metre had sharply declined (66/m3); thereafter

declining through March 1976.
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63. Three taxa dominated the zooplankton community at Miller Sands.
The two cladocerans Daphnia and Bosmina and the copepod Cyclops. These
three organisms represent 96% of the total zooplankton collected and
were present at all sampling sites during the entire survey.

64. Daphnia the overall most dominant taxa increased to peak
abundance in September (5,164/M3), then declined sharpley (see Table BS).
Daphnia was dominant during August and September.

65. The population densities of the copepod Cyclops follow a normal
curve, increasing gradually from March 1975 to September, then declining
to a low in March 1976. C(Cyclops was dominant during the January survey,
1976.

66. Bosmina increased in abundance during May and reached a peak
in July, decreasing during August and September, the period of highest
water temperatures, increasing again in November as temperatures declined.
Bosmina was the dominant zooplankton in May, July, and November, 1975,
and again in May 1976.

67. geasonally abundant taxa included Eurytemora sp (August to
September) and Alona sp in May. Alona were present in small numbers
throughout the year.

68. The population densiiy of zooplankton at Miller Sands was
lower in March and May 1976 than during the same period in 1975.

This reduction in zooplankton was also reported by (Beak, 1977) at
Columbia River kilometre 116.7.

69. Zooplankton were excluded from post-operational surveys because

it was felt a qualitative analysis, based on bimonthly sampling, was

not feasible.
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Water Quality

70. Water flow conditions in the Columbia River were high in 1975,
average in 1976, and were exceedingly low during the winter of 1976 and
the spring-summer of 1977. Water quality parameters that were manifested
as a result of these changes in flow probably overpowered subtile changes
that could have developed as a result of the habitat improvement project
at Miller Sands. However, all water quality parameters were analyzed in
relation to differences between stations, between years, between ebb and
flood tides, and between day and night. 1In addition, an analysis was made
of all parameters during 1976-1977 comparing the cove stations, the
habitat improvement area and the river site.

71. Water temperatures reached a maximum of 21°C earlier (July) in
1976 than in 1975; temperatures peaked at 20°C during August of 1975.
Generally, there was less than 2°C difference between stations, and usually
less than 1°C between tides, and between day and night. Mean temperature
and ranges of all samples taken during the study are shown in Figures B6
and B7. Minimum water temperatures normally occur in the Columbia River
during January/February; they were measured January of 1976.

72. The pH ranged from a low of 6.6 to a high of 9.0 during the
study. The low occurred at Station 12 during the fall (September) of
1975. The high occurred at Station 11 during July 1976. Normally, high
alkaline waters originate east of the Cascade Mountains and increase the
pH of the waters of the Columbia River during spring run-off which peaks
in June at Bonneville Dam (CRK 224, RM 140). The rain west of the Cascades

normally causes high water in the tributaries during the winter and this
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run-off tends to lower pH in the Columbia River. Range of pH seldom
varied 1.0 unit between stations, between high and low tides, and
between day and night.

73. sSalinity measured at the Miller Sands water quality stations
did not exceed 0.5 0/00 except during July (Station 12) of 1977 where
it reached 1.22 0/00 on a day/ebb tide. The increase in salinity could
have been the result of the removal of 9 million cubic yards of material
from the Columbia River Bar during the spring and summer of 1977. The
remc-al of this material lowered the channel depth from 48 feet to
53 feet, with the exception of the one measurement above 1.0 0/00, rarely
did salinity exceed 0.5 0/00 which normally would be conceded to fall
within the accuracy of conventional measurement instrumentation.

74. Dissolved oxygen levels were compared ;hroughout the study at
stations 2, 3, 10, 11 and 12. High (13.0 ppm) levels occurred during
March of 1975, 1976, and 1977. Low values occurred during July, August
and September but rarely dropped below 8.0 ppm. There were no signi-
ficant differences found in dissolved oxygen levels (at stations 2, 3,
10, 11 and 12) between stations, between high and low tide, or between
day and night. The highest range of 0, values occurred during May 1977
at Station E, where the difference between the night ebb (8.7 ppm) and
the day ebb (11.6 ppm) was 2.9 ppm. The ranges between stations, tides
and day/night rarely exceeded 1.5 ppm and were always at acceptable
ranges for aquatic organisms.

75. Water turbidity reached a maximum of 28 FTU's at Station

12 during May 1975. In general turbidity was highler at comparable stations
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(2, 3, 10, 11, 12) in 1975 decreased from 1975 levels during 1976, and were
at all time lows in 1977. Turbidity at stations 2, 3, 10, 11 and 12

rarely exceeded 10 FTU's during the 1977 sampling periods. However, 1977
was a record low flow year and turbidity in the lower Columbia River

in gerneral was exceedingly low. There was no significant difference
between stations, tides, or day/night relationships.

76. Dissolved nitrogen gas (N,;) saturation reached a high 121.0
percent at Station 12 during May of 1976. Station 12 was the outside
(river side) station and usually was higher than the cove stations
(2, 3, 10, 11) and the intertidal stations (A through_E) where the marsh
habitat experiment was in progress. In general N, saturation that
exceeds 115 percent for extended periods could result in aquatic organism
fatalities in the shallow cove areas of Miller Sands. High saturation
values can be directly correlated with peak run-off from east of the
Cascades, and the spilling of large quantities of water through the
numerous hydroelectric dams on the main stem Columbia and Snake Rivers,
(the Snake River run-off neaks in May, the Columbia River peaks in June).

77. Ammonia was added to the water quality parameters in July of
1976. 1In general the range did not exceed .15 ppm and then only at three
stations; i.e., Stations C, D, and 1. Maximum levels occurred at station 1,
during September 1976 during a day/flood. Maximum levels occurred at
Stations C and E during May 1977 at all tidal cycles, day and night. The
highest level (0.20) occurred on the night ebb at Station E. 1In general
higher levels occurred at the cove stations, 10 and 11, during the nfght
than during the day during May 1977, but these differences overall were

not statistically significant.
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78. 'Total alkalinity was the second added parameter in July of
1976. Highest values occurred during May at the cove stations, and at
the marsh habitat sites that were sampled during May 1977; i.e., Stations
C and E. The range of alkalinity generally increased with time from
July 1976 to July 1977 (see Figure B7). No visible trends were apparent
in the station comparisons, nor with tidal cycle or day night comparisons.

79. The intertidal or marsh habitat sites were compared to the
cove sites 2, 3, 10 and 11, and to the outside river site (Station
12) for the period July 1976 through July 1977. 1In general, the river
was cooler than the cove, temperatures varied several °C, indicating a
general warming of the cove and marsh habitat area. However, the warm-
ing of the cove had little effect on DO levels.

80. N2 saturation levels were slightly and consistently higher
at the river stations except when river water entered the cove through
the cove channel during high river run-off. Turbidities remained fairly
constant and at.a low level throughout the study inside and outside the
cove.

8l. The 1976-1977 levels of turbidity rarely exceeded 10 FTO's,
which by any standards is exceedingly clear water. More definitive work
needs to be conducted on ammonia levels because during May 1977 there
appeared to be differences between day and night levels at stations 2,

6, 10, 11, C and D, but these differences did not manifest themselves
in the July 1977 sampling period nor at any time prior to the May sampling
period. Data for water gquality parameters can be found in Appendix

Tables B2 and B3.
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Nekton

82. A total of 13,755 fish representing twenty species were captured
during the fifteen bimonthly surveys at Miller Sands (March 1975-July 1977).
A list of these fish in descending order of abundance is presented in
Table B6. Four species accounted for 93% of the total catch: juvenile
chinook salmon, Oncorhynchus tshawytscha; peamouth, Mylocheilus caurinus;
starry flounder juveniles, Platichthy stellatus; and threespine stickle~
back, Gasterosteus aculeatus.

83. Total catch data by station and survey are presented in Appendix
Table B4 and Appendix Table B5. Juvenile chinook salmon, threespine
stickleback and juvenile starry flounder were captured at all beach seine
stations and were present during each survey. Peamouth chub occurred at
all stations but were not captured during the March 1975 or January 1976
surveys (Figure BB).

84. Monthly catches of the four dominant species at beach seine
sites during the baseline inventory (March 1975-May 1976) are presented
in Figure B8. Figure B9 is the monthly catches of these species during
the post~operational phase (July 1976-July 1977). The square root trans-
formation of the total monthly catch data is used.

85. Monthly catch and catch per unit of effort for the period March
1975 to May 1976 is presented in Table B7, and répresents catch by beach
seine, during daylight hours only. In July 1976 the fishing effort was
expanded to include fishing with fyke nets and at night. Thus, Tables
B8 through Bll are summaries of the monthly catch of the dominant sp-cies

at all stations, with beach seines at night (Table B8), daytime (Table B9)
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and for fyke nets at night (Table B10) and during the day (Table B1ll).
The tables include total fish captured and catch per unit of effort.

A summary of CPUE findings for the entire study period is given in Table
Bl2.

86. Juvenile chinook salmon were the most important economic
species and represent 42 percent of the total catch. Chinook juveniles
were the numerically dominant species captured at Miller Sands in March
and May 1975, 1976 and 1977, also during August, September (1975) and
in July 1977 (Fiqures B8 and B9).

87. During the baseline inventory 2446 juvenile chinook were taken
at Station 12, the river index site (See Table B7). This accounts for
68% of all chinook captured during the baseline study.

88. The peak catch of juvenile chinook occurred in May 1976. The
respective catch per unit effort (CPUE) 536.4 (Table Bl12). The early peak
dur%ng March 1977 may be associated with the low flow conditions which
prevailed in the Columbia River during 1976-1977.

89. peamouth, Mylocheilus caurinus, was the dominant species July
and September 1976 at Miller Sands during the post-operational phase.
This increase was mainly due to the initiation of night fishing during
this study period. The night catch of peamoush was 2126 (Table B8) as
compared to 664 fish taken during the day (Table BY9). The overall peak
catch of peamouth occurred in July 1976 when 1442 individuals were cap-
tured at Station 5 during the night survey (Table B8).

90. peamouth were also the most common fish captured by fyke nets
at the march development site; of 702 fish captured 434 were peamouth;

121 during the night (Table B10), and 310 during the day (Table Bll).
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91. Juvenile starry flounder were captured during each survey and
are the third most common species present at Miller Sands. Peak occur-
rence during the three years was during July 1976 and the peak CPUE
(71 fish) occurred the same month.

92. Threespine stickleback were alsoc present at Miller Sands during
all surveys and were captured at all sites. This species ranged from
a low CPUE of 0.4 in August 1975 to a peak of 34 fish in September 1376
(Table B12).

93. Although ' ese four species represent 93% of the total catch
at Miller Sands, additional economically important sport or commercial
species were captured. These were coho, chum, and sockeye salmon,
Oneorhynchus spp; steelhead and cutthroat trout, Salmo spp; longfin
smelt, Spirinchus sp; the eulachon, Thaleichthys pacificus; and the
American shad, Alosa sapidissima.

%4. During the baseline inventory scale samples were collected for
age determination of the important species. Ten fish of each major
species were weighed, measured and age determined. During the post-
operational phase this effort was expanded in conjunction with the food
utilization study. Ten fish from each of the following length categories

were sampled at each site during each survey.

0 - 25mm 151 - 200mm
26 - 50mm 201 - 250mm
51 - 75mm 251 - 300mm
76 - 100mm 301 - 400mm

101 - 150mm 401 - 500mm

95. The age, number, mean weight and length of the five dominant
species taken during the post-operational surveys is presented in

Appendix Table B7.



96.  Age for juvenile chinook, peamouth and largescale sucker was
determined from scale annuli. The age of threespin stickleback and
starry flounder was determined by the length frequency method. (Jones
and Hynes, 1950; Haertel and Osterberg, 1966; Scott and Crossman, 1975).

97. Fish in the first year (0-1 year old) were called age class 1.
Fish older than age class 4 (3-4 yecars old) were combined under the
heading age class 4.

98. During the baseline studies the age class, mean weight and
length was determined for three species; chinook, étarry flounder and
peamouth chub. Age determination was made for the above dominant species
and also for.threespine stickleback and largescale sucker during the
post-operational phase. The age class by month for the threc dominant
nekton species captured at Miller Sands dﬁring all surveys is shown in
Table B13.

99.  Juvenile fall chinook age class 1 dominate the chinook catch
in March, May, and July during all.three years. Spring chinook, which
migrate during their second year, were captured during late summer and
fall and may remain in the estuary until the following spring. This is
indicated by the 22 age class 2, and the nine age class 3 fish captured
in March 1977. The larger percentage of these older chinook captured
during the spring of 1977 is probably due to the low flow conditions.
Alabaster (1978) states that significant numbers of chinook held over
throughout the Columbia River in 1977. Mean weight and length by age

class for these dominant species is presented in Appendix Table B6 and

Appendix Table B7.
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100.  ;he mean weight and length for the 1175 juvenile chinook sampled
during the Miller Sands surveys was 10.3 grams and 88.7 mm. Eighty-nine
percent of juvenile chinook captured were age class 1, fall chinook.

101.  Juvenile starry flounder (euryhaline species) is found through-
out the lower Columbia River. Both age classes 1 and 2 were present during
each survey. Older fish of this species are not usually taken in fresh
water. The increase in those fish, age class 3, from July 1976 through
July 1977 would indicate a change in conditions possibly due to low flow.
Mean weight and length for the 1045 juvenile starry flounder was 10.5
grams and 76.4 mm. As with chinook age class 1, starry flounder age class
1 were the major class present at Miller Sands.

102. All five age categories of peamouth chub were present at the
study area; 42 percent were age class 1l; 32 percent age class 2; 37 per-
cent age class 3 and 7 percent were age class 4, while 15 percent were
older than age 4. Mean weight of the peamouth was 25.2 grams and mean
length was 108.9 mm.

103. Nekton in order of mean annual abundance and average weight
per individual for all species captured during the post-operational
survey is shown in Appendix Table BS.

104. Student's t-tests were performed to determine if there was a
aifference between the night and day beach seine catches at Miller Sands
during the post-operational surveys. At the 95 percent confidence inter-
val there was no statistical reason to conclude the catches were different.
The Wilcoxon-Mann-Whitney rank sum test was also performed with the same
results.

105. Although statistically there appears to be no overall differ-

ence, there are monthly variations (Figure B1l0).
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Figure B1l0. Variations Retween Day and Night Beach Seine Catches
at Miller Sands, July 1976 - July 1977 (Variations
Expressed as the YN ).
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106. A comparison of the nekton captured by beach seine (during the
day) at Stations 2, 3, 10 and 11 is shown in Table Bl14. These four sta-
tions were sampled during each of fifteen surveys, March 1975 to July
1977.

107. Total catch was highest during 1976, this reflects » catch of
388 chinook at Station 11 during May and also 368 starry flounder at
Station 5 during July of this year. Both of these catches are above
normal,

108. The number of fish captured during the three months of 1977
decreased from the highest level in March to the lowest value during any
of the July surveys. The high catches at Station 2 and Station 3 during
March 1977 reflect a larger than normal catch of juvenile chinook during
this month.

109. Changes between sites and stations during these three months
generally reflect a higher than normal occurrence of a given species. An
exception is the decreasing total catch in 1977 which again probably indi-
cates changes due to the 100 year round drought during 1976 and 1977.

110. peach seine sites during the baseline inventory and post-operational
phase of the study are classified according to the number of nekton cap-
tured at each site. Fyke net sites in the intertidal area and at cove
Station 6 are also classified from a data matrix from which a Bray-Curtis
dissimilarity analysis was done (Clifford and Stephenson, 1976). A matrix

was generated between all possible pairs of stations using the formula:
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111. D is the measure of dissimilarity between stations j and k
and xij is the square root transformed values of the ith species in the
jth station. The value of dissimilarity is constrained between 0 and 1
where O represents complete similarity and 1 complete dissimilarity
between stations. Stations were then clustered into similar groups using
group-average sorting which joins the stations based on the smallest
mean dissimilarity value between individual stations or groups of sta-
tions already joined.

112. Following are dendrograms of the Bray-Curtis treatment of com-
bined data during the baseline inventory, post-operational cove stations

and intertidal marsh habitat sites.
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Baseline Inventory March 1975 - May 1976

113. The dendrogram shows all stations joined at the .3 level are
more similar than dissimilar. Station 12, the river index site, is the
most dissimilar, while stations 10 and 11 are the most similar. Stations

10 and 11 are located on the Sand Spit.
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114. stations 9 and 10 located on the sand spit are shown to be the
most similar, Station 5 located on the sand spit at the upper end of
the cove is most dissimilar. Stations 3 and 11 located at the downstgeam
end of the cove are similar but dissimilar to those stations located up-
stream within the cove. This may be due to the low flood conditions dur-
ing this period and the lower than normal water lev:ls within the cove.
115. The following dendrogram is a comparison of the intertidal marsh
habitat sites which were sampled by fyke nets. Also included is the cove

fyke net station (5).
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116. The marsh reference sites A and E are most similar. Station D,
the downstream intertidal site, is the most dissimilar of the marsh sites.
This may be due to the large number of peamouth captured at this site
during September 1976. Station 6, the cove fyke station, is the most

dissimilar.
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Benthos

117. A computer was used to examine some aspects of the 1975-1976
data. A dissimilarity matrix was generated between all possible pairs of
stations using the Bray-Curtis Dissimilarity Index.

118. The value of dissimilarity is constrained between 0 and 1, where
0 represents no dissimilarity or complete similarity between the two sta-
tions. The stations were then clustered in similar groups gsing a group
average sorting strategy. This strategy in which the stations are suc-
cessively joined based on the smallest mean dissimilarity value between
individual stations or groups of stations alreadv joined.

119. The results of cluster analysis of the benthic data were com-
piled into a denogram (Figure Bll). Species were grouped using similar
techniques as the fish data except that species values were standardized
using a square root transformation and by dividing each species value by
the sum of the values for that species at all stations.

120. The biomass at each station was averaged throughout the year
to show monthly and annual totals. All raw data can be found in
Appendix Table B9.

121. All raw data was analyzed by computer to obtain the required
tables and figures. The BraypCurtis dissimilarity analysis comparing
stations, taxa, and time were not conducted as in the 1975-1976 study.
The data were analyzed for monthly numerical abundance and comparisons
made in abundance of taxa at subtidal and intertidal sites. All raw
data has been compiled and can be found as a computer print-out in
Appendix Table B1lO.

122. It was determined due to the relatively large sieve size some

nematodes, although extremely numerous, were passing through the mesh and
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quantification was not accurate, They were not enumerated as was dore
in 1975-1976. 1Insect families were combined into one heading -- insect
larvae. Van

123. The sites fell into three similar groups. Stations
1l and 7 were similar in composition (Bray-Curtis value .23)
stations 5 and 6 were similar in composition (.16). This grouping
relationship is illustrated by the dendogram in Figure Bll.

Nematodes, Neomysis, Chironomidae and Oligochaete were most abundant at
stations 2, 3 and 4 and least abundant at station 1 and 7. Corophium,
Corbicula, Gastropods, Polychaetes and aguatic insects appcared to be
equally abundant at all stations. Anisogamnarus, Platyhelmenthes, Adonata
were rare at all stations. Fish eggs were found only at station 7 in
J;nuary and March 1975. These eggs were probably deposited by Eulachon,
Thaletchthys pacificus, which is known to spawn during the winter in the
mainstream of the Columbia River.

124. stations were analyzed to determine seasonal trends in the
benthic community. It was determined that the species composition and
their number are relatively stable throughout the year. This is illus-
trated in Figure Bll.

March, November, January exhibited similar species numbers
(Bray-Curtis value .16) May, July, September, had a value of .23 and
all stations were joined at .25. Analysis of species composition and
seasonal trends demonstrated that there is more species variation between
stations than there is f}om summer to winter. This analysis is important

in demonstrating that each station has a characteristic community that
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BENTHIC ORGANISMS - MILLER SANDS

March 1975 - May 1976
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Figure Bll.Dendogram's based on group-average sorting of Bray-Curtis
dissimilarity values between all possible pairs of samples.

0 = Complete similarity 1.0 complete dissimilarity.
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1s somewhat stable throughout the year and differs from other areas in
the river.

125. The wet weights of the six grabs at each station were averaged
and converted to biomass in grams per square metre. This information shows

monthly variations in biomass and is a means of determining the highest

standing crop stations througlout the year. Station 3 clearly showed the
greatest annual biomass of 371 grams (Table B15). Stations 2, 4, 5 and
6 were very similar; their annual biomass ranged between 151 - 165 grams.

Station 1, located in the river, was the least dense having a total of
68. These findings were similar to the findings when stations were
analyzed for species composition. Table Bl5 also indicates each station
maximum biomass generally occurred in the spring.

126. The mean annual abundence per square metre of each taxon was
arranged in descending order in Table B16. O0Oligochaetes were the most
numerous groups averaging 3030/m?. Corophium and Chironomids were the
only species that exhibited marked seasonal extremes. In March 1976 the
Corophiun population was most numerous; 21,009 were captured and in August
the population was least abundant, 1,159 were captured. Chironomids were
numerically stable until May when a marked increase was recorded. Of
209,184 total organisms captured in the study 190,384 or 91% were Oligo-

chaetes and Corophiwn.

127. The mean annual abundance of each taxon is arranged in descend-
ing order in Table B17. The amphipod Corophium was the most numerous
group at Miller Sands, averaging 942.4/m2 throughout the year. Second
in abundance were the Oligochaete worms averaging 731.6/m2. Chironomidae

insect larvae were third in abundance, averaging 251.5/m2. The small

w
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clams Corbicula were 128/m%. The remaining seven taxa were relatively
sparse, under l6/m2.

128. A total of 22,052 Corophiwn and 17,119 Oligochaetes were
captured in the 468 grabs at 27 stations throughout the study. These
two groups combined represented approximately 80% of the total organisms
present at the Miller Sands, Oregon study sites.

129. sStations were not compared individually as was done in 1975-
1976. They were grouped and discussed by similar elevations, stations
designated A, B, C, D, E, were stations located‘at the 0.3m contour.
Stations designated A2 , B ,C , D , E2 , were located at the 1.2m

2 2 2

contour. Stations designated A3 , B3 , Ca" D3 , E3 , were located at
the 1.8m contour. Cove stations were under water continually and are
number 1-15.

130. The average catch per grab (0.5/m2) of the six most numerous
organisms at each of the four elevations is listed in Table B18. This
analysis demonstrated that the subtidal cove stations were generally most
productive with the exception of Chironomids. The second most productive
stations were those on the 1.2m contour. This wés the most productive
area for the insect larvae.

131. Corophium was the densest organism attaining a maximum of
601.6 per gyrab at the cove stations. They became progressively less
dense as station elevations increased, reaching a minimum density of
zero per crab at the 1.8m contour. Cligochaetes were the second densest

organism, also reaching their maximum of 395.3 at the cove sites and the

minimum at the 1.8m stations. Chironomid were third in density but



attained their maximum at either the 0.3 sites apparently doing better
intertidally than either Corophiwm or Oligochaetes. The remaining insect
larvae and Gastropods attained their maximum density at the 1.2m contour
site.

132. Seasonal variations of the six most abundant species can be
seen in Figure B13. 1In general, little numerical fluctuation was observed
in the benthic community. Most organisms appeared to be somewhat numer-
ically stable throughout the one year study. Corophiwn and Chironomids
were the only two groups that did show some seasonality. Corophium
reached their peak numbers during the Nov~mber to March period and their
lowest numbers during May to July. Chironomids appeared to be very
stable throughout the year but increased substantially during the sum-
mer.

133. The dry weights per metre square cf the five most numerous
taxons (excluding Corbicula) were calculated for four elevations (Table
B19). Results of biomass measurements were similar to species distribu-
tion. The highest biomass was found in the subtidal cove station. An
average of 5,8120 g/m2 dry weight was taken at the cove stations. Second
in biomass were the substations at the 0.3m intertidal level. The least
biomass, .44020 g/m2 found at the 1.8m elevation sites. Cove stations
had 13 times this biomass. Corophiwn and Oligochaetes represented 90
percent of the total biomass at the cove stations. At the 0.3m elevation
Chironomids contributed the major (53.9%) portion of the biomass. Table
B19 is also useful in estimating standing crop biomass. Corbicula and
Gastropod dry weights are misleading, disregarding them, Oligochaetes

2
contributed the highest average biomass of .3103 g/m in the Miller Sands
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region, although Corerhiwn were more numerous. Oligochaetes appeared
to be the only organism capable of coping with the frequent tidal expos-
ures at the 1.2 and 1.8m stations they comprised 79.3 and 85.4% of the
total biomass sampled at those two elevations.

134. A phylogenetic listing of benthic invertebrate species found

at Miller Sands during the study can be found in Appendix Table Bll.

-
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Substrate

135. There is considerable evidence (Lindroth 19335, Jones 1950,
Buchanan 1958, Longhurst 1958, Sanders 1958) that the physical properties
of the substrate are important for the structure and distribution of
benthic communities. The mean annual sediment sizes and percentage
composition of volatile solids in sediments collected at the Miller Sands
disposal site are shown in Table B20. Gravel is defined as that portion
of the sample, the particles of which measure greater than 2.38 mm in
diameter; sand particles measure 0.044 to 2.37 mm; and silt and clay is
comprised of particles that measure less than 0.044 rm.

136. Gravel comprised less than 1 percent'of each sample collected.
Sand comprised nearly 90 percent of all samples and frequently constituted
over 98 percent of the sample. Over 75 percent of the sediments collected
at all transects at all elevations and at the cove stations consisted of
sand ranging in size from 45 to 149 microns and nearly 50 percent of all
sediment collected was sand ranging from 75-149 microns. Silt and clay
comprised less than 5 percent 6f most samples but did range as high as
11.95 percent of the mean annual percentage of sediments collected at
elevation 1 of transect E. The occurrence of silt and clay at eleva-
tion 3 for all transects was consistently less than at the other eleva-
tions and the cove stations. Particles finer +han 44 microns were
further divided into three subclasses: 25-44, 10-25, and 5~10 microns
and are presented near the bottom of Table B20. There does not appear
to be a significant difference in the distribution of the three sub-

classes of particles finer than 44 microns among the various sampling
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stations. It should be noted tha  the individual percentage composition
of these subclasses will not always equal the total value shown for the
percentage composition of particles finer than 44 microns because the
testing laboratory did not grade the sample further when it constituted
less than about 2 percent of the sample. Values less than 2 percent are
included in the table representing total values of particles finer than
44 microns but are treated as zeroes in the presentation of the three
subclasses, thus reducing the averages when their total is divided by
the number of samples collected (18) at each sampling station.

137. The highest mean annual percentage of volatile solids in the
sediments of all the stations was 3.31 percent and occurred in transect B
at elevation 1. The lowest mean annual percentage was 0.8l and occurred
in transect D of elevation 2.

138. Figure Bl4 shows the change by time in percentage composition of
sediments collected at each sampling elevation by particle size groupings
of (1) gravel (greater than 2.38 mm), (2) sand (0.044-2.37 mm), and
(3) silt and clay (less than 44 microns). Distribution of sediments by
particle size was similar at each elevation throughout the sampling period.

139. Changes in volatile solid content of sediments at the various
sampling stations during the course of the sampling period are shown in
figure B15. The changes were negligible, less than 2 percent, at each

elevation.
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Food Utilization

140. The results described in this section are based upon data
located in Appendix Table Bl2 which is the complete data matrix for the
food utilization study. Detailed descriptions have been prepared for the
main nekton species encountered at the Miller Sands study area. Table
B2l is a species list of all items consumed by all species of fish at
Miller Sands.

Peamouth Chub

1976 1977
Jul Sep Nov Mar May Jul
Total fish examined 185 365 34 4 68 127
Total empty stomachs 185 363 34 4 68 126

141. Cove stations:
All peamouth chub collected at the cove stations had empty
stomachs.
142. Intertidal stations:
Two peamouth captured in September contained digested material
and one sampled in July 1977 contained a small amount of unidentified

vegetation.

Coho Salmon

1976 1977
Jul Sep Nov Mar May Jul
Total fish examined 0 0 0 0 28 5
Total empty stomachs 0 0 0 0 10 3
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Cove stations:

143. Few coho salmon were collected during this study. Coho were
captured during tl.c day once; therefore, day to night comparisons cannot
be made. (. salmonis was the most important food item consumed and
made up 13 to 100 percent of the total numbers in May for fish of all
sizes and 100 percent for fish 10l to 200 mm in July 1977. (. salmonis
made up 48 to 100 percent of the volume during this time. Fish 51 to
150 mm consumed chironomid pupae in May.

Intertidal stations:

No coho salmon were sampled from the intertidal stations.

Chum Salmon

1976 1977
Jul Sep Nov Mar May Jul
Total fish examined 0] 0 0 26 16 0]
Total stomachs empty 0 0 0 2 2 0

Cove stations:
' 144. Fish of all sizes captured during the day in March and

May consumed chironomid pupae accounting for 35 to 100 percent of
the numbers and 48 to 100 percent of the volume. BAlso consumed were
N. mercedis and chironomid larvae in March and T. pacificus larvae in
March and T. pacificus larvae in May.

The night sampling resulted in chironomid pupae accounting

- .

for 77 to 100 percent numerically and 26 to 100 percent volumetrically.

Also consumed were C. salmonis in March and D. longispina in May.
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Intertidal stations:

No chum salmon were sampled at the intertidal stations.

Chinook Salmon

1976 1977
Jul Sep Nov Mar May Jul
Total fish examined 25 37 18 225 213 141
Total empty stomachs 7 5 0 21 52 30

Cove stations:

145. Fish of all sizes captured during the day consumed large num-
bers and volumes of (. salmonig and chironomid pupae. A balance was
observed; when few (. salmonis were eaten, many chironomid pupae were
consumed and vice versa. Chinook 26 to 150 mm consumed few (. salmonis
and many chironomid pupae while those fish over 151 mm consumed many
C. salmonis and few chironomid pupae.

146. Daphnia longispina composed 91 to 95 percent numerically in
July 1976 at Stations 3 and 11, and 96 percent in September at Station 3.
Diptera adults made up greater than 90 percent of both number and volume
at Station 11 in November. Hymenoptera (ants) were eaten by fish larger
than 101 mm at Station 5 in March as were diptera adults. Mysids, V.
mercedis, were infrequently consum.d July through November 1976.

147. The night feeding pattern was similar with (. salmonis account-
ing for much of th: stomach contents March through July 1977, especially
March. Chironomid pupae were important food items November 1976 through
July 1977, especially in May. N. mercedis were important to the chinook
diet for fish over 101 mm. While they occurred during the entire study,

two peaks were noted in September and May when they occasionally accounted
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for 100 percent of the stomach contents.

148. The cladoceran, D. longispina, was important in July 1976 and
1977 for fish over 51 mm. When D. longisptna were consumed they
accourted for more than 88 percent of the volume. Hymenoptera were con-
sumed by fish over 101 mm at Station 1l in September, and in November
1976 accounted for over 77 percent of the number and weight of the
stomach contents.

Intertidal stations:

149. Chironomid pupae accounted for over 77 percent of the total
number and volume in July 1977. (. salmonis and Ephemeropiera were the
two main diet components for March supplemented by occasional mysids,

N. mercedis, and an Odonata nymph.

Starry Flounder

1976 1977
Jul Sep Nowv Mar May Jul
Total fish examined 212 81 108 40 93 198
Total empty stomachs 80 58 81 23 81 119

Cove stations: -

150. Chironomid larvae made up over 80 percent of the diet numer-
ically for most fish under 100 mm in day samples from July 197€ and 1977.
The exception was Station 11 where D. longispina and C. salmonis were
important. (. salmonis was also important at Statiuns 9 and 10 and,
for starry flounder over 101 mm, at Stations 3 and 10. Juvenile clams,
C. flwminea, were eaten by flounder over 100 mm at Stations 3 and 10.
Oligochaetes made up 50 to 86 percent of the numbers at Station 3 in

July 1976 but did not contribute significantly to the total volume.
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151. Chironomid larvae made up 30 to 100 percent of the number and
volume of the stomachs of most flounder under 100 mm collected at night
during July 1976 and 1977. (. salmonis were important in September and
November at Stations 9 and 3, respectively, and at Station 10 in July
1976. Chironomid pupae comprised over 40 percent of the number and vol-
ume at Station 9 in July 1977. Starry flounder over 100 mm consumed
C. salmonis, chironomid pupae, and unidentified fish in March at Sta-
tion 3 and chironomid larvae in November.

Intertidal stations:
Starry flounder between 51 and 75 mm consumed 25 percent
C. salmonis and 75 percent oligochaetes although each contributed nearly

equally to the volume.

Threespine Stickleback

1976 1977
Jul Sep Nov Mar May Jul
Total fisa examined 109 60 25 79 53 110
Total stomachs empty 51 44 11 19 18 85
Cove stations:
152. All threespine sticklebacks sampled were 75 mm or less. Plank-

tonic organisms were dominant in the diet of day samples although (.
salmonis was the sole diet in March at Station 11 and chironomid pupae
made up over 50 percent of the diet in July 1977 at Station 5. The
copepod, FE. hirundoides, accounted for more than 77 percent of the number

and 29 percent of the volume in May at Stations 2 and 3 while Diuptomus
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sp. was important in July 1977 at Station 10. . Ilongisprina accounted
for over 60 percent of the number and 35 percent of the volume in July
1976 at Stations 3, 9 and 10; in September at Station 3; in March at
Station 5; in May at Station 11; and in July 1977 at Stations 9 and 10.
153. Nocturnal samples showed a similar pattern although (. salmomis
was more prevalent, especially in March when it accounted for 10 to 100
percent numerically, and 35 to 100 percent volumetrically. E. hirundoides
was especially important in September and November at Stations 2, 3 and
11, and in July 1976 at Station 9. D. longispina contributed to the
July 1976 night diet in amounts exceeding 90 percent numerically and
volumetrically at Stations 2, 5,9 and 10. Ostracods accounted for 27
to 50 percent of the diet of some fish in March at Stations 2 and 5.
Intertidal stations:
154. Oligochaetes accounted for all the diet in November and
C. salmonis in March. D. longispina made up over 75 percent of the
number in July 1976 although it was not significant volumetrically.
Chironomid pupae accounted for 97 and 99 percent of the number and vol-

ume in July 1977.

Largescale Sucker

1976 1977
Jul Sep Nov Mar May Jul
Total fish ~xamined 39 31 14 12 6 1
Total stomachs empty 39 31 14 12 6 1

All largescale sucker stomachs were empty during this study.
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Prickly Sculpin

1976 1977
Jul Sep Nov Mar May Jul
Total fish examined 9 10 7 0 0 0
Total stomachs empty 6 1 3 0 0 0

Cove stations:

155. The stomachs sampled contained starry flounder juveniles at
Station 3 in July 1976. At Station 6 (a night sample) N. mercedis and
unidentified fish completed the diet in November.

Intertidal stations:

156. In September (. salmonis contributed 62 percent of the number

and N. mercedis 29 percent, while unidentified fish made up 95 percent

of the volume. N. mercedis was the sole diet item in November.

Pacific Staghorn Sculpin

1976 1977
Jul Sep Nov Mar May Jul
Total fish examined 0 2 20 55 80 103
Total stomachs empty 0 2 9 14 17 49

Cove stations:

157. C. salmonis dominated the daytime diet in March and May making
up 33 to 100 percent of the total diet except at Stations 3 and 6 which
had no staghorn sculpin in March. Chironomid larvae were important at
Stations 3 and 6 in July, accounting for 80 to 100 percent numerically

and less volumetrically. V. mercedis accounted for 29 to 67 percent of
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the diets in November and May at Stations 11 and 10, respectively.
158. The night samples showed (. salmonis to account for much of
the diet November through July 1977 supplemented by N. mercedis. A juven-

ile chinook salmon was consumed by a staghorn sculpin larger than 101 mm
in July 1977 at Station 10.

Intertidal stations:

C. salmonis in March and chironomid larvae in Juiy 1977 were the
dominant food items consumed by Pacific Staghorn sculpin 26-50 mm total
length.

159. Table B22 (based upon Appendix Table B13) lists the food items
consumed by all fish captured at Miller Sands in decreasing order of
abundance based upon total numbers. Four species make up 96 percent of
the total number of food items consumed: Daphnia longispina, Eurytemora
hirundoides, Corophium salmonis, and chironomid larvae and pupae. Of
these, the first two are planktonic and the third benthic, while the last
are epibenthic to drift organisms.

160. The planktonic items were usually consumed in quantity and often
composed most of the stomach contents. Chironomid larvae and pupae were
often found together with (. salmonis in the stomachs.

161. Pigure Bl6 shows the seasorality of the dominant food items
plus N. mercedis based on percent numbers (based upon Appendix Table

B13. Distinct peaks occur for all items:

Chironomid larvae July 1976, March 1977, July 1977
Chironomid pupae March 1977, May 1977

Corophniwn salmonis March 1977

Daphnia longispina July 1976, July 1977
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Zurytemora hirundoides November 1976, May 1977

Neomysis mercedis September 1976, March 1977

Consumption of E. hirundoides peaks in November when the other
dominant food items were not eaten. (. salmonis and chironomid pupae
increased in the diet along an almost parallel course from November to
March although peak C. salmonis consumption occurs in March and chironomid
pupae in May. D. longispina consumption peaks twice, July 1976 and July
1977. 35mall peaks were noted for N. mercedis in September and March.
Peak consumption of chironomid larvae occurred in July 1976 and March
1977.

162. Table B23 lists the mean annual percent number of food in the
nekton stomachs of important species and in the benthic environment.
Since many of the fish consumed planktonic organisms, this table shows
only the relationship to the benthos and not to the Miller Sands envirop-
ment as a unit.

163. Peamouth chub and largescale sucker did not contain full stom-
achs. The chinook salmon consumed oligochaetes in a percentage far less
than the percentage of their occurrence in the benthos. However, they
consumed D. longispina, N. mercedis, C. salmonis, A. confervicolus,
chironomid larvae and pupae, and diptera in percentages greater than
their percentage occurrences.

164. Starry flounder and threespine stickleback related to the
benthos in a similar way, consuming most items in greater proportion to

that in which they occur in the benthos. These means are not weighted
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averages but merely indicator means. Staghorn sculpin and prickly scul-
pin also displayed é:éimilaf relationship to the benthos, consuming most
items in a greater proportion than that in which they occur in the
benthos. Prickly sculpin did not utilize the amphipods (. salmonis and
A. confervicolus as much as did the staghorn sculpin.

165. Distinct seasonal feeding trends occurred for fish sampled
from Miller Sands (Figure B16.) While the chart indicates the pattern
derived from the total data matrix, seasonal patterns of selected fish
species correlate to Figure Bl16, hereafter called the master chart. Pea-
mouth chub and largescale sucker did not contain food and coho and chum
salmon were small samples; seasonal trends were not noted. The follow-
ing comparisons were made:

1. Chinook salmon fed heavily on C. salmonis and chironomid

pupae March through July 1977, corresponding to the
bimodal peak of the two species. Heavy predation on
D. longispina in July fits the master pattern.

2. starry flounder consumed chironomid larvae in July, Septem-

ber, and November 1976 and July 1977, following the general
plot of the master chart. During March, (. salmonis and
chironomid pupae were both consumed. As with the chinook,
starry flounder fed on D. longispina in July, in accord-
ance with the charted peak.

3. Threespine gtickleback consumed E. hirundoides July through
November 1976 which corresponds to the master chart.

D. longispina peak consumption was in July 1976 and 1977,
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Figure Bl6. Bimonthly numerical percentages of six main food items
consumed by all nekton at Miller Sands, Columbia River, July 1976
through July 1977.
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in accordance with the charted peak. (. salmonis and
chironomid pupae were consumed most often March through
July 1977.

4. Prickly sculpin were not sampled often but those examined

had consumed N. mercedis in September, corresponding to
the peak in Figure Bl6.

5. Staghorn sculpin consumed C. salmonis March through July

1977 which matches the declining side of the peak. How-
ever, in this case chironomid pupae were not eaten together
with the C. salmonis. Instead, chironomid larvae were
preyed upon March through July which spans two of the three
overall peaks.

166. The main predator species consumed a variety of food items (see
Appendix Table Bl3) yet several prey species were dominant. Peamouth
chub and largescale sucker stomachs did not contain identifiable food.
Chum and coho were collected in small numbers and the data suggests they
are primarily benthic and epibenthic feeders, occasionally consuming zco-
plankton.

167. Chinook salmon consumed the greatest variety of items yet
primarily fed on benthic and epibenthic chironomid pupae. In July plank-
tonic D. longispina were consumed and N. mercedis were eaten occasionally
throughout the study.

168. Starry flounder, staghorn sculpin, and prickly sculpin all fed
on (. 8salmonis, chironomid larvae and pupae, N. mercedis, and small fish.

In addition, starry flounder also consumcd oligochaetes and C. flwninea.
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169. Threespine stickleback was predominantly a planktonic feeder
on D. longispina and E. hirundoides and also consumed (. salmonis and
chironomid pupae.

170. The sizes of the fish did not significantly affect the food
habits of most fish. Chinook salmon greater than 100 mm consumed more
mysids and insects than did fish under 100 mm. Staghorn sculpin over 75
mm also consumed slightly more mysids than did the smaller sculpin.
While the large fish were able to consume greater quantities of food, the
species composition was similar for all sizes.

171. Comparing data between day and night samples and among areas
presents a problem in food utilization studies. A fish may have fed
during the day and been captured at night. Similarly, a fish may have
eaten in one area and then swam to the area where it was captured.

172. pata from the Miller Sands food utilization study showed few
differences between day and night samples, between cove and intertidal
areas, and among stations within the cove area.' N. mercedis were con-
sumed slightly more during the night samples than during the day.

173. With the exception of peamouth chub and largescale sucker,
the dominant nekton species capturea at Miller Sands contained food
during the entire study and are feeding in the area. The four dominant
prey items'have been recognized as being important to salmon and other

species of fish in the lower Columbia River estuary (Craddock et al. 1976,

Durkin et al. 1977a, Durkin et al. 1977b).
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PART IV: SUMMARY AND CONCLUSIONS

BENTHOS

174. The 1976-1977 data showed conclusively the greatest density of
organisms existed at the subtidal and 0.3m elevation sites. Results of
sediment analysis showed that sediment size and types were similar for
intertidal and tidal areas. Sand, those particles between 0.044 to 2.37mm,
comprised about 90-98% of all samples at all elevations. Organic matter
was between 8.81 and 3.31% and there was no significant seasonal changes.
Density of organisms is therefore not, in this situation, a functicn of
sediment size and types, but density differences were more a function of
tidal exposure and wave action. Maximum numbers occurring where water
was calmer and they were continually submerged.

175. It is difficult to make comparisons between the 1975-1976 study
and the 1976-1977 study because stations have been changed and added,
the Miller Sands region has been built up and methods of analyzing data
were dissimilar. There are some important comparisons that can be men-
tioned. Tables B15 and B18 show the average number of organisms per square
metre is much higher the fi;st year than the second. Oligochaetes were
3030/m2 the first year and 942/m2 the second year. There are also more
variety of organisms found the first year. The clam, Adonata, the amphi-
pod, Eohaustorius, the flatworm, Platyhelmenthes, and the mysid, Neomysis,
were not found in 1976-1977. Gastropods were grouped together under one
heading but two types are present. Approximately 87% belong to the family

Amnicolidae and the remaining 13% were the genus Plearocera. In both
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studies Oligochaetes, Corophium, and Chironomids constituted approxi-

mately 92-94% of the total organisms captured at Miller Sands.

NEKTON
176. The Miller S;hds nekton studies cover the fifteen survey periods
March 1975 - July 1977, as summarized below:

1. Twenty species of nekton were captured during this study
period.

2. Four of these.were dominant and accounted for 93 percent
of the total catch; i.e., juvenile chinook salmon, peamouth
chub, starry flounder, and threespine stickleback.

3. Juvenile chinook, the most important economic species was
present during each survey with peak catch occurring in
May 1976. This species was distributed throughout the cove.

4. Peamouth chub was the most abundant species captured at the
intertidal marsh habitat site. Peamouth was the major
species captured at all fyke net sites and at beach seine
stations number 5 (the marsh habitat site).

5. The largescale sucker was the dominant species by total
weight (76,489 grams). The carp was the largest jpdividual
species captured with an average weight per individual of

1445.7 grams.

6. Main age class of the five dominate species aged are as fol-

lows:
Peamouth Chub age class 1
Chinook Salmon age class 1
Starry Flounder age class 1
Threespine Stickleback age class 4
Largescale Sucker age class 4
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7. Statistical analyses did not reveai a difference between
daytime.and night time catches although there were bi-
monthly variations.

8. A comparison of four beach seine stations (2, 3, 10, 11)
fished during daylight hours in March, May and June during
the three years of the study indicated that a change occurred
during the post-operational phase; i.e., the general trend
in 1975 and 1976 was for the CPUE to be low in March and
then increase during May and July. 1In 1977 the catch was

at its highest in March and decreased to the lowest value

recorded in July.

FOOD UTILIZATION

177. The Miller Sands food utilization study generated new and valu-
able information regarding feeding habits of fish in the lower Columbia
River. The predator species designated for analysis were peamouth chub,
coho salmon, chum salmon, chinook salmon, starry flounder, threespine
stickleback, largescale sucker, prickly sculpin, and staghorn sculpin.

The food utilization study of fish captured at the Miller Sands site yielded
information indicating that the habitat development project did indeed
provide a feeding area for indigenous nekton species. Important conclu-
sions are:
1. Four main species of prey items made up 96 percent of the
total number of items consumed by all fish at all stations.
These are Daphnia longispina, Eurytemora hirundoides,

Corophium salmonig, and chironomid larvae and pupae.
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2. Distinct seasonal trends in feeding were observed that

were applicable to most species examined. The peaks were:
a. July 1976 - D. longispina and chironomid larvae

b. September 1976 - D. longispina and N. mercedis

c. November 1976 - E. hirundoides

d. March 1977 - C. salmonis and chironomid gupae

e. Miy 1977 - Chironomid pupae and F. hirundoides

f. July 1977 - D. longispina and chironowid larvae

3. Size of the predator did not have a great effect on species
composition of the prey. N. mercedis were consumed often
by chinookx salmon over 100 mm and staghorn sculpin over 75 mm.

4. Overlap between percentages of prey items consumed by
selected fish species and percentages of invertebrates
occurring in the benthic samples was limited.

5. Little difference was detected between day and night sam-
ples although more N. mercedis seemed to be recorded from
night samples.

6. Few differences were noted between stations although the
fishes' mobility makes this type of determination a problem.

7. (. salmonis and chironomid larvae were frequently found
together within the stomaches. Some asgociation may be
occurring that would merit further study.

8. Peamouth chub and largescale sucker did not seem to be
feeding in the vicinity of Miller Sands.

9. Juvenile chinook salmon made heavy use of the Miller Sands
area for feeding March throuygh July 1977.

178. The data base for this report was three years. Limiting fac-
tors for growth and survival of salmon and other species of fish are
increasing in the Columbia River. As much information as possible on
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the migration, growth, survival, and feeding behavior of indigenous fish

species will be invaluable to decision-making processes now and in the

future. Additional data would serve as a basis for comparing and

strengthening conclusions derived from this study.
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Table B1. Designated sampling sites at Miller Sands which were monitored
for benthos, nekton, zooplankton, and water quality during I - Baseline
Inventory, March 1975 - May 1976, and II - Post-Operational Study, July

1976 - July 1977.

Benthos Nekton Water Quality Zooplankton
I 11 I II I II I
1 - X - - - b -
2 X X x x b b -
3 X x X X X X -
4 - X - - - - -
5 - X - X - X
6 X X - X x -
7 - X - - - - -
8 - X - - - - -
9 - X - X - x 1/ -
10 X b4 X X X x X
11 X X X X X b4 -
12 X - X - X X x
SI X - - - X - X
Elevations Monitored at Marsh Development Site
July 1976 - July 1977
Transects Benthos Nekton Water Quality
(fyke)

A 1~2-3 1 1 1/

B 1-2-3 1 1 1/

C 1-2-3 1 1 1/

D 1-2-3 1 I

E 1-2-3 1 1 1/

Elevations at sampling sites 1, 2, and 3 are .3, 1.2, and 1.8 meters
respectively.
]}/ Water quality stations were discontinued after the September 1976

survey.
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Table BZ2. Variables, standard units and symbols, and methods used in
monitoring and reporting water quality at the Miller Sands site,
Columbia River, Oregon.

VARIABLE UNITS SYMBOLS METHOD
Temperature Degrees (°C) Meter
pH pH Units - Meter
Salinity Parts/thousnad (°100) Meter
Conductivity Micro M ho/CM at 25°C (mho/cm) Meter
Dissolved Oxygen Milligrams/litre (mg/1) Meter
Alkalinity Milligrams/litre CaCOj (mg/1,CaC0O3) Chemical
Ammonia (NH-N/1) Milligrams/Nitrogen/litre (mg N/1) Meter
Turbidity 1/ Formazin Turbidity (FTU) Nephelometric
Nitrogen Saturation Millilitres Nitrogen/ (ml Nj /1) van Slyke

litre

Nitrogen Saturation Percent Saturation (0/0) Van Slyke

1/ Fcrmazin turbidity units (FTU) and Nephelometric turbidity units are
interchangeable.
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Table B3. List of zooplankton taxa and other genera of
aquatic organisms found in nets during zooplankton
surveys at Miller Sands, 1975 - 1976.

Cladocera
Bosmina
Daphnia
Chydorus
Ceriodaphnia
Monosphilus
Leydigia
Simocephalus
Alona
Macrothrix
Sida
Leptodora
Eurycerus

Copepoda
Cyclops
Eurytemora
Bryacamptus
Copepodites
Diaptomus

Other
Plecoptera
Diptera
Odonta
Thaleichthys (smelt larva)
Ostracoda
Eubranchips
Gammarus
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Table B4. Summary of total catch per cubic metre of zooplankton and
other related organisms by station and sampling period at Miller
Sands, 1975 - 1976.

Date

March 1975
May

July

August
September
November
January 1976
March

May

Totals

_5__
6.0

53.6

179.2

484.7"

1669.%

21.7

39.2

2466.9

By
2.0
23.2
72.5
948.6
2115.5

17.2

16.6

3208.1

Station Numbers 1/

Snag

12 Island Total
6.4 7.1 21.5
71.9 60.4 209.2
139.0 99.9 490.6
299.7 576.5 2309.5
1368.5 830.2 5983.7
10.6 16.5 66.0
9.7 4.0 31.3
5.8 7.8 21.4
13.9 20.6 90.3
1975.5 1623.0 9223.5

Stations 5 and 11 were in the cove, Station 12 was on the river side,

and Snag Island was used as a remote reference area.
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Table BS. Numbers of dominant

March 1975 to May 1976.

Cladocera
Bosmina

Daphnia
Alona

Copepods

~ Cyclops
Eurytemora

Smelt Larva

Totals

May
117.3
77.2
26.4
13.7
30.5

30.5

5.5

153.3

zooplankton in cubic metres captured at all stations at Miller Sands,

July

427.4
348.7
75.3
3.4
37.6

37.6

465.0

1977.4
28.8
1943.4
5.2
277.7

173.1
104.6

2255.1

August September November

January March
5202.8 47.1 8.5 8.4
36.8 40.6 4.0 7.9
5164.2 5.7 4.2 .5
1.8 .8 .3
763.8 18.5 19.4 9.9
585.1 15.6 14.1 7.0
178.7 2.9 5.3 2.9
- - .2 .3
5966.6 65.1 28.1 18.6

Totals
7846.0
586.0
7233.3
25.9
1201.1

899.5
301.6

9.4

9056.5



TABLE B6. A list of fishes captured during fifteen sampling periods at
the Miller Sands study area, March 1975 to July 1977.

Common Name

Chinook Salmon
Peamouth

Starry Flounder
Threespine Stickleback
Largescale Sucker
Staghorn Sculpin
American Shad
Prickly Sculpin
Longfin Smelt
Coho Salmon

Chum Salmon
Eulachon
Squawfish

Carp

Steelhead Trout
Surf Smelt
Cutthroat

Sockeye Salmon
Mountain Whitefish
Pacific Lamprey
Sculpin

Scientific Name

Oncorhynchus tshawytscha
Mylocheilus caurinus
Platichthys stellatus
Gasterosteus aculeatus
Catostomus macrocheillus
Leptocottus armatus
Alosa sapidissima
Cottus asper

Spirinchus thaleichthys
Oncorhynchus kisutch
Oncorhynchus keta
Thaleichthys pactificus
Ptychocheilus oregonensis
Cyprinus carpio

Salmo gairdneri
Hypomesus pretiosus
Salmo elarki
Oncorhynchus nerka
Prosopium williamsoni
Entosphenus tridentatus
Cottus sp.
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Number Captured

5789
3361
2502
1164
263
218
21¢
125
120
77
51
50
32
30
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s, Monthly Catun and Catch Per Unit of

Effort of the Four Dominant Fish § i
i Beach Seines July 1976 - July 1977. ° pecies Collected at Night

|

hinook Starry Flounder

station 2 3 5 9 10 11 Total CPUE 2 3 5 9 10 1% Total <Ci
tuly 76 - 1 - .- - 77 78 13.0 11 78 - 67 81 111 348 56
september 6 12 3 7 1 13 42 7.0 - - - 7 - 107 114 1v¢
lovember - 4 - 1 3 4 12 2.0 4 107 1 1 - 102 215 3%
Aerch 77 42 44 18 44 145 44 337 56.2 5 8 5 3 - 3 24 4
“ay 9 66 22 51 22 8 178 29.7 - 37 16' 13 10 8 84 14
Tuly 4 27 77 59 65 56 288 48.0 1 49 3 4 2 47 Toe 17
rotal 61 154 120 162 236 202 935 25.9 21 279 25 95 93 378 891 24
‘PUB 10.2 26,7 20.0 27,0 39.3 33,7 25.9 3.5 46.5 4.2 15.8 15.5 63.0 24.8
‘hreespine Stickleback Peamouth

station 2 3 5 9 10 11 Total CPUE 2 3 5 9 10 11 Total <Cm!
uly 76 8 3 7 41 6 2 67 11.2 5 2 1442 73 6 3 1531 25%
. eptember - 1 6 1l - 22 30 5.0 35 220 122 86 12 26 501 83.
liovembey 5 38 3 - 1 9 56 9.3 2 2 2 2 2 9 19 3
arch 77 10 12 11 15 4 1 53 8.8 1 1 - - - - 2

thay 3 4 6 - - 1 14 2.3 - 3 5 1 - - 9 1
July 1 3 11 11 - 1 24 4.5 - 31 3 - . - 30 64 10
rotal 27 61 44 68 6 36 247 6.9 43 259 1574 162 20 68 2126 59
PUE 4.5 10.2 7.3 11,3 1.0 6.0 6.9 7.2 43.2 262.3 27.0 3.3 11.3 59.1




‘ble B9. Monthly Catch and Catch Per Unit of Effort of the Four Dominant Fish Species Collected During
with Beach Seines July 1976 - July 1977.

Chinook

Station 2 3
July -76 - 1
September 1 3
November 2 -
March 77 362 160
May 70 39
July 4 12
Total 439 215
CPUE 73.2 35.8

Threespine Stickleback

Station 2 3
July 76 1 156
September 2 352
November 1 1
March 77 - -
May 24 1
July 1 9
Total 29 519
CPUE 4.8 86,5

w

(S

[

w
NI O WKW

LS INVUR o N N ST |

wn
.

11 Total
1 2

3 8

2 10
24 831
24 314
9 91
63 1256
10.5 34.9
11 Total
1 172
26 381
1 6

2 22

3 28

1 28
34 637
5.7 17.7

-~ o
-~ W w

Starry Flounder

2 3 5
26 368 1
14 43 1

2 9 -

3 5" 1

- 22 -

2 41 44
47 488 47

7.8 81.3 ‘7.8

Peamouth

2 3 5
30 2 260
92 42 8

- 2 . -

7 38 127

1 2

129 75 397
21.5 12.5 66.2

LI B i e A |

(SIS |

11

60
232
18
14

72

400
66.7

11

{

Cp
84

44
6.

32.
30

cpe

52
38

0
27.

18.



oot ominant it e dees o b bec b gt Nt

hinook , Starry Flounder

tation A B [of D E 6 Total CPUE A B C D E 6 Total CpPUR
uly 76 - - - 1 - - 0.2 2 - - - - - 2 0
.aptember - - - - - - - - - - - - - - - -
ovember - - - - - - - - 1 - - - - - 1 0.2
arch 77 - - - 1 - 3 0.5 - - - - - - - -
1y - - - - - - - - - - - - - - - -
uly ’ - - - 3 - - 3 0.5 - - - 1 - 1 0.
~tal - - - 5 2 - 7 0.2 3 - - - 1 - 4 0.1
PUB - - - 0.8 0.3 - 0.2 0.5 - - - 0.2 - 0.1
.reespine Stickleback Peamouth
~ation A B (o4 D E 6 Total CPUE A B o] D E 6 Total CPUE
ily 76 5 - 4 8 10 - 27 4.5 2 1 4 6 3 17 2.4
ptember - - - 2 2 - 4 0.7 - - 10 22 21 53 8.8
vember ' - - - - - - - 1 2 - 6 - 9 1.«
wrch 77 - - 1 - - - 1 0.2 - - - 1 - 1 0.2
iy 2 1 1 3 3 - 10 1.7 1 3 1 - - 7 1.2
ly 4 2 - 17 4 - 27 4.5 2 5 11 11 4 1 34 5.7
‘tal 11 3 6 30 19 - 69 1.9 6 11 26 46 30 2 121 3.4
'IE 1.8 0.5 1.0 5.0 3.2 - 1.9 1.0 1.8 4.3 7.7 5.0 0.3 3.4

o b ——— s v oy
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tation
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nptember
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ly 76

‘ptember
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irch 77

4
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tal

1E

A
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3

N

At

bre

roUnat of Effort of the

July 1976 - July 1977.

0w

-~ b=

~N

D E 6 Total

1 - - 2

2 - - 5

3 - - 7
0.5 - - 0.2
D E 6 Total

2 - 9

- 2 - 2
16 - - 16
1 2 - 7
32 f12 1 59
52 ‘18 1 93
8.7 3.0 0.2 2.6

Four

CPUE

o o
NN WY

bDominant

Starry Flounder

A B

2 -
2 -
0.3 -
Peamouth

A B

© 6
36 12
1 -

2 10
10 9
55 37
9.2 6.2

C

7.

10
136
22.7

5.8

Q.

Fish Species Collected During

6 Total
- 2
- 1
- 3
- 0.1
6 Total
1 27
2 208
- 6
1 19
- 50
4 310
? 8.6
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Table B12 . Catch per Unit of Effort of the Four Dominant Fish Species Captured by Beach Seine
During Day and Night at Miller Sands, March, 1975 to July 1977.

Starry
Chinook Flounder Peamouth Stickleback

Day Night Total Day Night Total Day Night Total Day Night Total

March 1975 15 - 15 3 - 3 - - - 1 - 1
May 93 - 93 8 - 8 5 - 5 11 - 11
July 34 - 34 67 - 67 3 - 3 4 - 4
August 8 - 8 S - S 1 - 1 1 - -
September 10 - 10 7 - 7 8 - 8 3 - 3
November 1 -~ 1 1 - 1 - - - 2 - 2
January 1976 1 - 1 3 - 3 - - - 2 - 2
March 27 - 27 4 - 4 - - - 2 - 2
May 536 - 536 4 - 4 6 - 6 3 - 3
July - 13 6 85 58 T1* 52 255 157~ 29 11 20
September 1 7 4 49 19 34 38 83 S6* 64 5 34
November 2 2 2 7 35 21 - 3 2 1 9 5
March 1977 139 56 97 - 4 4 - - - 4 Y 6
May 52 29 41 5 14 10 28 2 6 5 2 4
July 15 48 32 32 17 17 2 11 6 5 5 4

1/ Total CPUE was obtained by adding the numbers of fish captured at all stations during day and

night and dividing by the number of times the nets were fished at all stations day and night.
* Peak CPUE



Hl3. Age Class by Month of the Three
March 1975 - July 1977.

rveys

bominant Nekton Specles Captured at Miller Sands During all

Age 1 Age 2 Aye 3 Age 4 Age>4
‘camouth Number Length Number Length Number Length Number Length Number Length
tarch 75 - - - - - - - - - -
‘ay 10 91.8 - - - - - - - -
uly - - 12 103.0 - - - - - -
wugust 1 95.0 2 113.0 - - - 1 218.0
«ptember 8 51.1 8 112:0 - - 194. - -
wwvember 2 53.5 - - - - - - -
anuary 76 - - - - - - - - - -
“aren - - - - - - - - 1 194.0
‘ay 8 70.0 - - - - - - -
‘uly 49 48.6 109 105.4 160.8 12 179.6 16 230.6
2ptember 333 50.0 67 128.1 21 168.1 35 185.0 34 229.7
‘ovember 19 59.9 4 127.0 - - 2 196.0 10 235.6
‘arch 77 - - 4 65.5 - - - - - -
ay - 40 81.9 2 106.0 6 136.8 51 203.8
ily 54.7 90 106.4 4 108.0 14 164.7 44 219.8
Age 1 2ge 2 Age 3 Age 4 Age>4
tarry Flounder Number Length Number Length  Number Length Number Length Number Length
irch 75 14 69.6 3 116.0 - - - - - -
vy 25 71.0 2 139.0 - - - - - -
%% 38 54,7 5 104.9 - - - - - -
iqust 18 57.2 - - - - - - - -
‘ptember 17 85.7 13 146.7 - - - - - -
we nber 1 32.0 - - 3 171.3 - - - -
inuary 76 p 104.0 7 142.4 - - - - - -
irch 1 100.0 8 152.0
vf 2 34.5 17 105.0 - - - - - -
ly 250 48.1 5 15.1 3 16l1.7 - - - -
i’tember 72 53.9 - - 9 165.6 - - - -
vember 95 61.2 25 159.7 4 173.7 - - - ~
rch 77 25 67.4 15 154.8 4 1€1.5 2 204.5 - -
/ 52 90.6 39 141.3 13 184.7 5 202.0 - -
ly 212 51.9 36 135.5 4 180.5 - - - -



513, (Continuecd

‘r.inook

tarch 75
‘ay

uly
-ugust
cptember
»vember
anuary 76
‘arch

av

ily
2ptember
vember
irch 77
1y

1ly

Age L

age £ Age 3 Age 4 Age-sq
Number  Length Number Length Number Length Number Length Number Length
29 52.1 - - 187.0 - - - -
50 78.9 - - - - - - -
40 73.7 - - - - - - - -
5 54.2 14 107.0 - - - - - -
- - 24 132.5 - - - - - -
3 104.3 - - - - - - - -
5 51.8 1 165.0 - - - - - -
41 63.1 2 142.0 - - - - ~ -
44 78.6 - - - - - - - -
29 106.4 - - - - - - -
50 123.7 - - - - - - - -
21 130.2 1 189.0 - - - - - -
273 48.2 22 162.9 221.1 - - - -
271 98.2 18 136.6 - - - - - -
189 102.7 33 120.6 - - - - - -



Bl4. site Jomparison for Beach Seine Stations of Total Nekton Sampled During Each of the Fifteen
impling Periods.

1975 1976 1977
Station March May July Total March May July Total March May July  Total
2 2 192 11 212 20 125 62 207 370 103 8 481
3 6 115 213 334 44 10 533 587 174 105 65 344
10 15 70 69 154 76 111 31 218 33 87 34 154
11 10 72 140 222 35 405 67 507 54 54 87 195

40 449 433 922 175 651 693 1519 631 349 194 1174



TABLE BI1S5

Average* Monthly Biomass (g/m2 Wet Weight) at

Seven Sampling Sites on Miller Sands, 1975-1976.
Station
12 2 5 R 10 11 31

Month

March 2.9280 19.6020 5.8680 45, 3L00 33.9780 8.1920 14.9600
1975

May 3.3840 45.9640 68.1300 27.0720 17.7820 11.1800 12.1560
1975

July 1.0680 15.3700 16.7000 6.8888 18.5440 4.9900 1.3540
1975

August 1.1320 4.2980 50.1600 4.2020 3.3220 2.4640 .3540
1975

September 30.2960 13.9120 15.4300 12.1960 3.6140 & 5300 3.0560
1975

November 19.4700 22.5420 13.2440 9.3940 10.1160 1.8440 22..17°00
1975

January 6.5120 8.8888 77.6940 15.2120 12.1000 51.2740 .8720
1976

March 2.2520 20.5040 52.4060 29.9140 14 3060 50.8900 1.8940
1976

May 1.5640 .5100 71.9580 15.4740 48.3460 9.1000 39.3720
1976

Total

Yearly

Biomass

g/m2 68.6060 151.5908 371.5900 165.7388 162.3080 155.4640 96.1180

*aAverage of Six Grabs
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TABLE Blé6

Macroinvertebrate Taxa in Order of Mean Annual Abundance

From Seven Stations at Miller Sands, Oregon,

Taxa

Oligochaeta
Corophiun
Nematoda
Chironomidae
Corbicula
Fish eggs
Polychaeta
Gastropoda
Neomysis
Anisogammarus
Insect Larvae
Platyhelmenthes
Eohaustorius
Lamprey
Adonata

No/m2

3030.50
2005.50
181.95
153.70
87.10
45.70
10.60
10.00
5.05
1.95
.95

.15

.15

.05

.03

103

1975-1976

Wet We./m”

2.7500
2.2142
.0230
.4563
2.6085
.0139
.u444
.6430
.0064
.0061
.0221
.0006
. 0005
.0410



Table B17

Macroinvertebrate Taxa in Order of Mean Annual Abundance

from 27 Stations at Miller Sands,

Corophium
Oligochaete
Chironomidae
Corbicula
Insect Larva
Gastropoda
Polychaete
Cladocera
Ostracod
Neomysis

Anisogammarus

July 1976 - July 1977

Avg. No.

942.4

731.6

251.5

128.0

15.2

14.2

10.9

104

M

2

Oregon

Avg. WEt. M7

.1838
.3103
.1038
5.6596
.0124
.3932
.0039
. 0000
. 0000
.0015

. 0005




Mean Annual Macroinvertebrates per .OSm2 Grab at 15 Intertidal

and 11 Subtidal (Cove) Stations at Miller Sands, Oregon.

Table B18

July 1976 - July 1977

INTERTIDAL SUBTIDAL
Elevation 0.3m Elevat l.em Elevat 1 Cove
X ¢t sE 1/ Xt 5B 1/ Xt _ X t SE 2/

Corophium

Avg. No. 125.6 * 22,2625 16.8 * 3.2672 4.0 ¥ 2.1974 601.6 * 72.187.

Avg. Wt. L0242 * ,0042 .0074 * ,0042 .0010 * .0009 L1154 * .012+
Oiigochaete

Avg. No. 169.1 * 37.2241 €3.6 * 1.6624 4l1.6 * 4.3311 395.3 t 44,247

Avg. "'t .N479 ¢ .0100 .0944 * ,0159 .0188 * .0036 L1467 * .01l8h
Chironomidae

Avg. No. 192.2 ¢ 38.7703 9.4 * ,8739 1.2 + ,1532 86.1 * 6.914

Avg. Wt .0971 ¢t .0180 .0025 * ,0003 .0001 * 0000 .0281 * _004%
Torbicula

Avg. No. 33.9 * 6.9340 10.3 * 1,9057 2.6 ¥ .4062 6.4 1 9.342:

Avg. Wt. 3.3867 * 1.3929 L4451 t 1215 0069 t .0026 2.2683 * 62347
Insect Larvae

Avg. No. 4.9 ¢ ,1532 11.6 * ,8717 3.4 t [1425 1.6 ¥ 349

Avg. Wt. .0011 * ,0000 .0149 * ,0030 0022 * 0009 .0004 % 000«
;astropoda

Avg. No. .7 % 1532 12.8 * 3.0750 1.0 * .3304 3.4 1 L0441

AvVg. Wt. 0071 ¢ ,0039 ,0150 ¥ .0048 L0010 * ,0048 2682 t 061

1/ Mean of 90 Samples
Mean of 198 Samples



Table BI19

Average Biomass and Percent Total of Important Macroinvertebrates Per Square Metre by Elevation.
Mollusca (Corbicula) have becn excluded due to the large weight discrepancy introduced by the shell.

0.3m 1.2m 1.8m
Elevation Elevation Elevation Cove

Corophiwn .4840 .1480 .0200 2.3080

(13.4 %) (6.2 %) (4.5 %) (39.7 %)
Oligochaete . 9580 1.8880 .3760 2.9340

(26.6 %) (79.3 %) (85.4 %) (50.5 %)
Chironomidae ’ 1.942 .0500 .0002 .5620

(53.9 %) (1.9 %) (.0 %) (9.7 %)
Insect Larvae .2200 . 2900 .0440 .00€0

(6.1 %) (12.6 %) (10.1 %) (.1 %)
Total Average 3.604 2.3840 .4402 5.8120

Annual Dry Weight
by Elevation g/m




Table B20U. Mean Annual Sediment Size and Percent Volatile Solids in
Sediments Associated with Macroinvertebrates at Miller Sands.

ELEVATION 1

MEAN  S.E.  MEAN

SEDIMENT PARTICLE SIZE
TRANSECT
A
B
C
D
E
COVE MEAN

SEDIMENT PARTICLE SIZE
TRANSECT

A

B

c

D

E

COVE MEAN

SEDIMENT PARTICLE SIZE 1.

TRANSECT
A
B
c
D
E
COVE MEAN

OO0 O—~-0O

SEDIMENT PARTICLE SIZE O.

TRANSECT
A 1
B8

D 1
E
COVE MEAN

SEDIMENT PARTICLE SIZE 0.

TRANSECT
A 75.
B 59,
c 49.
D 81
E 53
COVE MEAN

OCOO0OOOo

Ny

OO0 —~0O

4
b.
c 1.
3
1

>4.75 mm

.00 0.00 O
00 0.00 ©
00 0.00 O
00 0.00 O
00 0.00 O
38 - 4.74 mm
14 0.09 O
26 0.29 O
00 0.00 O
.07 0.02 0
.00 0.00 O
19 - 2.37 mm
.20 0.04 0
.35 0.26 O
A7 0.06 O
.60 0.05 O
.18 0.06 0
42 - 1.18 mm

>

—
OO0 ~—-0O

i

—

—

w

149 - 0.41 mm

79 0.70 83.
85 2.20 77.
42 3.44 81.
.90 0.67 83.
.80 1.66 63.

21
02

.00
.00
.00
.00
.00

.00

.13
.69
.74
.30
.48
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[N eloNolo)]

(o Ne e Nl

— OO0 —0O

OO0

OO0 —0O

ELEVATION 2
S.

E.

.00

.08
.01
.0

.03
.14
.05

.21

.77
.07
.53
.80
.87

ELEVATION 3

MEAN  S.E.
0.00 0.00
0.08 0.04
0.00 0.00
0.00 0.00
0.00 0.00
0.08 0.02
0.52 0.12
0.24 0.06
0.14 0.04
0.18 0.14
0.70 0.05
1.41 o.M
0.93 0.1
0.83 0.07
0.17 0.07
16.35 .47

—
[S,]
O
~N
OoO—-=0O0—0
O
~

80.93 0.65
73.64 0.94
78.70 0.94
80.13 1.08
87.82 2.33

 COVE
MEAN

0.00

0.04

0.30

5.07

50.76

S.E.

0.00

0.01

0.06

0.57

1.99



Table B20. Continued

ELEVATION 1 ELEVATION 2 ELEVATION 3 COVE
MEAN S.E. MEAN S.E. MEAN S.E. MEAN S.E.
SEDIMENT PARTICLE SIZE 0.074 - 0.148 mm
TRANSECT
A 2.70  0.24 2.02 06.23 1.31 0.1
B 18.88 1.80 4.51 0.29 1.94 0.19
C 31.57  2.40 2.94 0.12 3.13 0.12
D 3.7 0.20 1.64 0.16 1.93 0.21
E 24.75 0.74 25.3% 0.83 4.44 1.32
COVE MEAN ‘ 30.25 1.67
SERIMENT PARTICLE SIZE 0.044 - 0.073 mm
TRANSECT
A 2.23 0.17 1}0.92 0.22 0.12 0.01
B 4.53 0.44 "1.02 0.08 0.33 0.04
C 8.27 0.83 0.78 0.30 0.48 0.04
D 0.38 0.05 0.12 0.02 0.21 0.95
E 8.13 0.55 3.73 0.68 0.83 0.64
COVE MEAN 7.56 0.3
SEDIMENT PARTICLE SIZE  <(0.044 mm
TRANSECT
A 4.73 0.40 2.30 0.45 0.11 0.01
B 7.69 0.8 1.34 0.18 0.27 0.04
¢ 9.14 1.21 0.60 0.05 0.5 0.04
0 .75 0.09 0.20 0.02 0.25 0.05
E 11.95 0.59 5.0t 1.02 0.8 0.50
COVE MEAN 6.06 0.47

TOTAL 100.0 PERCENT
NEXT 3 BLOCKS ARE A FURTHER BREAKDOWN OF THE PERCENTS OF THE LAST PRECEDING BLOCK
SEDIMENT PARTICLE SIZE 25 - 44 microns

TRANSECT
A 2.17 0.26 1.15 0.20 0.00 0.00
B 3.3 0.44 0.55 0.14 0.00 0.00
c 4.72 0.66 0.00 0.00 0.01 0.0
D 0.2 0.06 0.00 0.00 0.02 0.01
E 4.83 0.59 2.15 0.41 0.10 0.09
COVE MEAN - 2.85 0.24
SEDIMENT PARTICLE STZE 10 - 25 microns
TRANSECT
A 1.4 0.13 0.78 0.17 0.06 0.00
B ‘ 2.50 0.31 0.32 0.07 0.00 0.00
C 2.74 0,36 0.00 0.00 0.02 0.0
D 0.09 0.03 0.00 0.00 0.02 0.0
E 4.06 0.24 1.39 0.26 0.16 0.16
COVE MEAN , 1.72  0.15
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Table B20.

SEDIMENT PARTICLE SIZE
TRANSECT
A
B
C
D
E
COVE MEAN

VOLATILE SOLIDS
TRANSECT
A
B
c
D
E
COVE MEAN

Concluded

ELEVATION 1
MEAN

S.E.

ELEVATION 2
MEAN

5 - 10 microns

NO N W—

1.00
1.93
1.67
0.

3.05

08

[N N e NaNe)

[ & I e e I e ]
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— OO0 O

.04
.22
.85

.07

S.E.

.08
.03
.01
.01
.57

COOOO0O

[eNeNoNole)
(o]
-

RN g Ay 20 e | et agear

ELEVATION 3
MEAN

OO0

—_O—-O0OO

.00

.05
.07
.27

[N NeRae N

OO0

S.E.

.00
.00
.03
.04
.26

.03
.04
.12
.02
.19

COVE
MEAN

1.24

2.27

S.E.

0.17

0.07



TABLE B21

Species List of Items Consumed at Miller Sands
July 1976 Through July 1977

Nematodes
Oligochaetes

Cladocerans
Daphnia longispina
Bosmina longisrostris

Eurycercus SP.
Digested cladocerans

Copepods

Eurytemora hirundoides
Diaptomus SP-
Digested copepods

Mysids

Neomysis mercedis
Digested mysids

Amphipods
Corophium salmonis
Anisogammarus confervicolus

Pelecypods
Corbicula fluminea

Gastropods

Pleurocera. SP-
Unid. gastropods

Ostracods
Unid. ostracods

Insects
Chironomid larvae
Chironomid pupae
Diptera
Digested diptera
Coleoptera
Odonata nymph (dragonfly)
Odonata (damselfly)

Hemiptera
Hemiptera--Corixidae
Hymenoptera
Hymenoptera-~Formicidae
Ephemeroptera

Unid. insects

Teleosts

Thaleichthys pazificus larvae
Platichthys stellatus juvenile
Oncorhynchus tshawytscha juv.
Gasterosteus aculeatus eggs.
Unid. fish eggs

Unid. fish scales

Unid. fish bones

Unid. fish

Other

Arachnids

Gnorimosphaeroma oregonensis
Gravel and sand

Sticks

Synthethic fiber

Vegetation seeds

Unid. vegetation

Digested material
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Table B22
- R
FOOD CONSUMED BY NEXKTON AT MILLER SANDS IN ORDER OF
DECREASING TOTAL WUMBER JULY 1976 THRU JULY 1977.

Food Item Total Number Percent
Daphnia longispina 1/ . 22,218 L1
Eurytemora hirundoides 18,555 3L
Corophium salmonis 4,185 8
Chironomid pupae 3,902 T
Chironomid larvae 3,282 6
Neomysis mercedis . 67h 1
Diptera 501 1

" Diaptomus sp. L6 1
Unid. insects 106
Thaleichthys pacificus larvae 98
Oligochaetes 83
Anisogammarus confervicolus L6
Ostracods 37
Gasterost=2us aculeatus eggs 34
Eurycercus sp. 30
Hymenoptera 26
Vegetation seeds 26
Coleoptera 11
Hemiptera 8 Combined
Sticks 3 Total
Unid., fish T 1l Percent
Arachnid 6
Ephemeroptera 6
Hemiptera--Corixidae 5
Odonata nymph i
Nematode I
Corbicula fluminea 3
Pleurocera sp. 2
Unid, gastropods 2
Platichthys stellatus Juveniles 2
Unid, fish scales 2
Bosmina longirostris 1l
Odonata 1
Tipulidae 1
Unid. fish bones 1
Gnorimosphaeroma oregonensis l/

TOTAL 54,342 100 %

1/ Fewer than 5% cladocerans other than D. longispina
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- o i . PSRN ' N L ' R I

Cadind Awe LA THL ol TUdIC RRVIROTLET,

Nekton GCpecies
Peamouth Chinook Starry 3=-spine Largescale Staghorn
‘0od category Chub Salmon Flounder Stickleback Sucker Sculpin
iematode
Stomach . - 30 - - - 2.5
Benthos - - - -~ - --
ligochaetes
Gtomach - 12.5 50 50 - -
Benthos 38 38 38 38 38 22
oslychaete
Stomach - -- - -- - --
denthos 5 5 5 ] ] )
_2anthes sp, .
Stomach ~- - -- - - -
Benthos 2/ .5 .5 .5 .5 .5 .5
aphnia longispina=
Stomach -- 50 50 . 50 - --
Benthos 0.6 0.6 0.6 0.6 0.6 0.6
.irycercus sp.
Stomach - -- -- s 22 - -
3enthos - —- -- -- -- -
irytemora hirundoides
Stomach - - - 50 -- 46
3enthos - - -- -- -— --
| omysis mercedis
Stomach -- k9,5 16.5 - - 50
denthos 0.1 0.1 0.1 0.1 0.1 0.1
| rophium salmonis
Stomach -- 50 50 50 -- 50
Benthos L3 L3 L3 L3 L3 b3
} :isogammarus contervicolus
Stomach - 20 L 13 - 14,5
Benthos .05 .05 .05 .05 .05 <095
.rbicula fluminea
stomach -- -- 50 -- -- --
senthous 5 5 5 5 5 S

number {8 the mid-range estimat=»d number; for example, {if the ransge is 25-50 nercent, th~
mid-range value 13 37.5 percent.

154 D, longispina——time did nnt nermrit nne-hv-nne identi{®  tati-n

Ll s S L - i



b

dexton Species

Peamouth Chinook Starry 3-spine Largescale 3Staghorn
s20d Category Chub Salmon Flounder OGtickleback Sucker Sculpin
atstropoda

5tomach - - - - - 1.5
Benthos .9 .9 .9 .9 .9 9
itracod

3tomach -- -- -- 26,5 - -
Jenthos .3 .3 «3 .3 .3 .3
iironomids {larvae & pupae)

Ciomach -—- 50 50 L8.5 -- 50
Beathos 23 23 23 23 23 23
.ptera

Stomach - L8 - - -- -
3enthos 67 % .67 N3 61 67
»llembula

5Stomach - - - - - -
3enthos .02 .02 .02 .02 .02 .02
»leoptera

3tomach - 5 - - - -
3enthos - - - - - -
:onata adult

Stomach - 0.5 - - - -
3enthos - - - - - -
:onata nymph

Jtomach -- 10 50 - - 2.5
3enthos - - - -— - .
.nenoptera

jtomach -- 38.5 - - - -
Benthos - - - - - -
-miptera

Jtomach - 2.5 - - - -
senthos - -— -- - - -
hemeroptera

stomach - 33.5 -- - - -
senthos - - - -

number is the mid-range estimated number;

nid-range value is 37.5 percent,

for example,

if the range is

95% D, longispina--time did not permit one-by-one identification

25-50 pnercent,

the

vl e



‘00d Category

Sl ag

Ad T

AR )

i

BENTHIC

siha o UL IAG S

BV IRUAMEAT.

Nekton Species

VR

SAL

Peamouth
Chub

Chinook
sjalmon

Star

Flounder

ry

3-spiue
Stickleback

Largescale
3ucker

Staghorn
Sculpin

{pulidae larvae
Stomach '
Benthos

arbanidae

SGtomach
Benthos

‘or{ixidae
3tomach
Benthos

rcorhynchus tsawytscha
SGtomach
Benthos

latichthys stellatus
Stomach
Benthos

.nidentified figh
Stomach
3enthos
ish bones
Stomach
Benthos

~ickleback eggs
3tomach
3enthos

:lachon larvae
3tomach
denthos

~ach=id
Jtomach

0.5

.01

number is the mid-range estimated number;

nid-range value is 37.5 percent,
5% D, longisnina--time d1id not nermit nne-hv-nne identificatinn

for example,

+f the range

is 25-50 ,ercent, the



APPENDIX Bl: ZOOPIANKTON PEK CURIC METRE
COLLECTED AT MILLER SANDS AND SNAG ISIAND,
MARCH 1975-MAY 1976
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Apo=rdix Takl. Bl

Zooplankton Per Cubic Mevre Collected at
Miller Sands and Snag Island

March 1975

Cove River Snag Island
5 11 12 SI

Temperature (°C) 6.
Cubic Metre 31.

w
[ SN
O~
[e)]
(@]

6.7
6.9

\O
=Y

Cladocera
Bosmina .3 .1
Daphnia .3 .1
Chydorus - -
Ceriodaphnia - -
Monosphilus .1 -
Leydigia - -
Simocephalus - .1 - -
Alona - .1 - -

Copepoda .
Cyclops 2.5 .8 3.2 3.9
Eurytemora 1.
Bryocamptus

Others
Plecoptera
Diptera
Odonta
Smelt Larva

=N W WS
]

RN
S
— ©
0

N NN
|
1

Total/m3 6.

(@]
9]

.0 6.4 7.1
May 1975

Temperature (°C) 13.
Cubic Metre 14.

o
—
¥
o2}

12.2 12.0
55. 23.

[ 8]
=8
e}
\e]
[e0]
N

Cladocera
Bosmina 31.
Daphnia 2.
Alona 8.
Chydorus .
Ceriodaphnia 1.
Macrothrix

Copepoda
Copepodites 3.
Cyclops
Diaptomus 2.
Bryocamptus

25.
13.
1.

i uw o+

AN O W
|diNe]

oW oo

= NN D
N
.

i
t
i

13.
11.

12.
12.

[
SO
1N

N
w NN

1 2
7 1

2.4 5.1 3
3 .3

11¢




Others
Ostracoda
Diptera
Smelt Larva

Total/m3

Temperature
Cubic Metre

(°C)

Cladocera
Bosmina
Daphnia
Alona
Ceriodaphnia
Sida
Leptodora
Eurycercus
Chydorus

Copepoda
Cyclops
Diaptomus
Copepodites
Bryocamptus

Others
Ostracoda

Total/m3

Temperature (°C)

Cubic Metre

Cladocera
Bosmina
Daphnia
Sida
Leptodora
Alona
Ceriodaphnia
Simocephalus
Chydorus

53.

17.
58.

143.
19.

LI~ S o) W e ) N S I o]

el

[99)

10.
1.

17¢.

19.
26.

~N WO

N O W W

[oe]

May 1975

Cove
11

-

July 1975

b N

N

NN b
Bw N O

72.5
August 1975

20.0

[\
~J
w

(Cont.)

River

12

71.

15.
60.

96.
15.

NN D D

nooy @

@

[

139.

19.
71.

180.

OO W WO

[Salee]

Snag Island

SI

60.4

15.0
27.

o

64.
23.

D Wl w e

NN
[ad WA R S U

99.9

19.5
30.

o

Fay
O N N W

(V]
w o=t

S g S o



Copepoda
Cyclops
Eurytemora
Bryocamptu:s

Others
Eubranchious

Total/m3

Temperature (°C)
Cubic Metre

Cladocera
Bosmina
Dahpnia
Ceriodaphnia
Sida
Chydorus
Alona

Copepoda
Cyclops
Eurytemora
Bryocamptus

Total/m3

Temperature (°C)
Cubic Metre

Cladocera
Bosmina
Daphnia
Alona
Sida

Copdpoda
Cyclops
Eurytemora

Others
Odonta

’I‘otal/m3

484.

18.
59.

1464.

139.
56.

1669.

21.

—

[9%]

IO |1

S

August 1975 (Cont.)

Cove
11

45.
25.

w w

948.6
September 1975

19.2
41.3

10.0
1933.2

131.1
41.2

2115.5

November 1975

17.2
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River

12

64.
35.

299,

18.
52.

11.
1079.

210.
54.

13e68.

50.

10.

~] O~ ®

[V I~ e)]

o ™

e

SO

w

[ea}

Snag Island
SI

40.
24.

XD W

576.5

18.9
21.

-3

687.

[
O

104.7
26.5

830.2

[V

p— ~J

DR ) .
NN L

w
w

16.

%,



Jenuary 1976

Cove River Snag Island
5 11 12 SI
Temperature (°C) 5.1 5.1 5.2 5.8
Cubic Metre 54.8 59.1 55.5 82.5
Cladocera
Bosmina 1.2 .9 1.4 .5
Daphnia 1.9 .8 1.3 .2
Ceriodaphnia .5 .1 .3 .1
Alona .1 .1 .1 -
Chydorus - T .1 T
Copepoda
Copepodid .3 .3 .4 .1
Cyclops 2.9 4.7 5.5 1.0
Eurytemora 1.3 1.8 .5 1.7
Dioptemus .2 .3 .1 .4
Others
Gammarus - - - T
Plecoptera - - - T
Smelt Larva .1 .1 - T
Total/m> 8.5 9.1 9.7 4.0
March 1976
Temperature (°C) 6.7 7.0 6.8 7.2
Cubic Metre 63.6 67.1 63.4 66.7
Cladocera
Bosmia .7 1.0 3.5 2.7
Daphnia .1 .1 .1 .2
Ceriodaphnia .1 L1 - .1
Chydorus .1 .1 .1 .2
Alona - T T T
Sida - - T -
Copepoda
Copepodid .1 1 .1 1
Cyclops 2.3 1.5 .14 3.1
Eurytemora .9 3 .5 1.2
Dioptemus .1 1 T 1
Others
Smelt Larva .1 T .1 .1
Total/m> 4.5 3.3 5.9 7.8

119




......

May 1976

Cove River Snag Island
5 11 12 SI
Temperature (°C) 12.6 13.0 13.2 13.2
Cubic Metre 62.6 59.4 59.5 60.6
Cladocera
Bosmina 16.4 10.9 5.7 8.4
Daphnia 4.7 1.9 2.1 3.9
Chydorus .5 .7 .4 .6
Alona .2 .2 .1 .1
Ceriodaphnia .9 .5 .1 -3
Leptodora T - - -
Copepoda
Copepodid .1 .1 .1 -
Cyclops 14.9 2.1 4.2 4.9
Eurytemora 1.1 .2 9 1.4
Diaptomus .4 T 3 .7
Others
Smelt Larva T - T .3
Total/m3 39.2 16.6 13.9 20.6
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APPENDIX B2: WATER QUALITY AT MILLER SANDS
AND SNAG ISIAND, MARCH 1975-MAY 1976
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Appendix B2

Water Quality at Miller Sands and Snag Island March 1975 - May 1977

Mar May July Aug Sept Nov Jan Mar May
75 75 75 75 75 75 76 76 76
Station 2

Temperature (°C)

Day Flood 6.1 11.6 17.2 19.2 16.2 7.3 5.6 6.5 12.3
pH

Day Flood 8.1 8.2 6.6 7.6 6.7 6.7 7.1 7.4 6.8
Salinity (0/00)

Day Flood .40 .40 .30 .02 .14 .10 .12 .13 .18
Dissolved Oxygen {(mgl)

Day Flood 12.8 10.8 8.3 8.3 10.9 12.4 12.2 10.3
Turbidity (FTU)

Day Flood 15.0 25.0 14.0 10.3 13.0 4.6 4.0 16.0 16.0

Station 3 ,

Temperature (°C)

Day Flood 6.0 12.8 15.2 19.6 18.7 8.8 5.5 6,3 12.6
pPH : .

Day Flood 8.1 8.4 7.0 7.3 7.7 7.5 7.5 7.2
salinity (0/00)

Day Flood .45 .40 .30 .04 .08 .07 .09 .11 .08

Dissolved Oxygen (mgl)
Day Flood 12,7 11.1 11.7 9.1 8.8 11.1 12.5 12.6 11.1



Mar May July Aug Sept Nov Jan Mar May
75 75 75 75 75 75 76 76 76

Station 3 (cont.)
Turbidity (FTU)
Day Flood 15.0 23.0 22.0 8.2 7.4 3.3 3.2 12.0 10.5

Nitrogent Saturation (%)
Day Flood 119.8 100.6 106.6

Station 5
Temperature (°C)
Day Flood 6.2 12.9 17.0 19.6 17.2 8.3 5.1 6.7 12.4

PH
Day Flood 8.1 8.3 8.2 7.2 7.2 7.1 7.0 7.3 6.8

Salinity (0/00)
Day Flood .40 .30 .3C .06 .12 .07 .08 .05 .10

Dissolved Oxygen (mgl)
Day Flood 12.6 10.7 10.7 9.1 8.6 10.7 12.2 12.4 10.9

Turbidity (FTU)
Day Flood 15.0 23.0 12.0 9.7 5.3 2.8 2.6 14.0 13.0

Nitrogen Saturation (%)
Day Flood 110.9 98.3 113.3

Station 10
Temperature (°C)
Day Flood 6.4 13.7 14.6 19.7 18.3 7.5 5.6 7.9 12.9




Station 10 (cont.)
ph
Day Flood

Salinity (0/00)
Day Flood

Dissolved Oxygen (mgl)
Day Flood

Turbidity (FTU)
Day Flood

Station 11
Temperature {(°C)
Day Flood

pH
Day Flood

Salinity (0/00)
Day Flood

Dissolved Oxygen (mgl)
Day Flood

Turbidity (FTU)
Day Flood

Nitrogen Saturation (%)
Day Flood

Mar
75

.30

12.5

15.0

.35

12.5

15.0

May
75

.30

11.1

23.0

14.6

.30

10.8

18.0

July
75

.30

10.3

22.0

l4.6

.30

10.8

18.0

Aug
75

.04

20.4

.05

Sept
75

.12

11.0

.07

Nov
75

.07

11.1

.13

11.4

12.0

Jan
76

.10

11.8

.14

12.3

AT,

Mar
76

.17

12.4

11.0

.12

13.0

10.0

B R

May

76

11.

10.

15.

11.

117.

.12

.12

e e

et o A . Y e T



Station 12
Temperature (°C)
Day Flood

pH
Day Flood

Salinity (0/00)
Day Flood

Dissolved Oxygen (mgl)
Day Flodo

Turbidity (FTU)
Day Flood

Nitrogen Saturation (%)
Day Flood

Station Snag Island
Temperature (°C)
Day Flood

pH
Day Flood

Salinity (0/00)
Day Flood

Mar
75

7.9

.40

12.3

15.0

112.3

.35

May
75

.40

11.3

28.0

115.0

12.5

.20

July
75

.40

11.2

19.0

100.6

14.8

8.1

.30

Aug
75

.07

101.0

19.5

7.4

.10

Sept
75

18.4

6.6

.10

8.9

97.8

18.4

.05

Nov Jan Mar
75 76 76
7.8 5.6 6.8
7.2 7.1 7.5

.07 .12 ".14

11.0 12.4 12.8

7.0 4.0 14.0
102.3 108.9
7.7 5.8 7.2
6.8 7.0 7.4
.12 .11 .18

May
76

12.8

.10

121.0

13.2

.03



Station Snag Island
Dissolved Oxygen (mgl)
Day Flood

Turbidity (FTU)
Day Flood

Nitrogen Saturation (%)
pay Flood

Appendix B2 (Concluded)

Mar May July Aug Sept
75 75 75 75 75

12.9 11.5 10.9 9.9 8.5
20.0 14.0 20.0 7.6 4.9

114.7 109.5 101.2

Nov
75

Jan
76

104.7

Mar
76

112.4

May
76

118.2



APPENDIX B3: WATER QUALITY AT MILLER SANDS,
JULY 1976 - JULY 1977



Appendix Takle B3

Table 31.
Date
July Sept
76 76
Station 1
Temperature (°C)
Day Flood 21.5 18.0
Day Ebb
Night Flood 21.9 17.9
Night Ebb
PH
Day Flood 7.8 7.9
Day Ebb
Night Flood 6.9 7.7
Night Ebb
Salinity (0/00)
Day Flood .09 .10
Day Ebb
Night Flood .05 .10
Night Ebb
Dissolved Oxygen (mgl)
Day Flcod 9.8 8.9
Day Ebb
Night Flnod 9.6 9.0
Night Ebb
Turbidity (FTU)
Day Flood 7.2 6.5
Day Ebb
Night Flood 9.3 10.0
Night Ebb
Ammonia (mg N/1)
Day Flood <.09 .14
Day Ebb
Night Flood <.09
Night Ebb

Total Alkalinity (mg/l, CaCo3z)

Day Flood 49.0 54.0
Day Ebb

Night Flood 50.0 53.0
Night Ebb

128

Water Quality at Miller Sands

Nov March

76 77
11.4 8.5
11.3 8.6
11.8 7.9
11.6 6.7

7.3 7.9

7.1 8.0

7.5 7.4

7.5 7.8

08 10

.14 .11

.08 .12

.04 .11
10.3 13.1
10.6 13.0
10.2 12.3
10.1 13.2

2.5 4.6

3.0 5.2

2.1 4.6

2.0 4.0
<.09 <.09
<.09 <.09

<.09 .10
<.09 <.09
55.0 60.0
54.0 60.0
54.0 61.0
55.0 60.0

(Appendix)

May
77

12.7
12.9
12.6
12.5

® W mww
[o )RRV RNV, BN,

.10
.14
.11

11.8
11.5
10.6
10.3

[oaANK 2NN RR2}
N WwON

<.09
<.09
.10
.10

67.0
66.0
64.0
65.0

July
77

17.
17.
18.
18.

W

~N 0N
= O N

.42
.18

w m ®
= o0 O O

O b
oo w

.15

51.
51.
51.
51.

O O OO



July Sept Nov March May July
76 76 76 77 77 77
Station 1 (cont.)
Nitrogen Saturation (%)
Day Flood 100.1
Day Ebb 97.8 100.5
Night Flood 99.3
Night Ebb
Station 2
Temperature (°C)
Day Flood 20.9 18.1 11.7 8.5 12.9 18.0
Day Ebb 11.6 8.8 13.0 18.2
Night Flood 11.9 8.4 12.6 18.3
Night Ebb 21.7 17.7 11.9 7.3 12.7 18.0
pH
Day Flooc 8.0 7.8 7.6 7.7 8.5 7.6
Day Ebb 8.5 8.0 8.5 7.7
Night Flood 7.5 7.4 8.8 8.1
Night Ebb 8.1 7.8 7.5 7.6 8.4 7.9
Salinity (0/00)
Day Flood .09 .08 .16 .08 10 .22
bay Ebb .16 .12 .10 .18
Night Flood .16 .10 .18 .20
Night Ebb .10 .18 .04 .12 .12 16
Dissolved Oxygen (mgl)
Day Flood 10.1 9.3 10.1 13.2 11.5 8.6
Day Ebb 10.2 13.2 11.7 9.0
Night Flood 10.0 12.1 10.8 8.8
Night Ebb 9.8 8.9 9.8 13.3 10.9 8.3
Turbidity (FTU)
Day Flood 4.8 5.0 3.0 4.6 8.0 4.1
Day Ebb 3.2 4.6 6.0 4.5
Night Flood 3.1 5.8 c.8 5.2
Night Ebb 7.0 10.5 2.6 4.3 4.8 6.2
Ammonia (mg N/1)
Day Flood <.09 <.09 <.09 <.09 .11 .14
Day Ebb <.09 <.09 .10 .11
Night Plood <.09 <.09 .15 .14
Night Ebb <.09 <.09 <.09 <.09 .13 .12
129
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July Sept Nov March May July
76 76 76 77 77 77

Station 2 (cont.)
Total Alkalinity (mg/1, CaCoj)

Day Flood 49.0 54.0 55.0 60.0 66.0 53.0
Day Ebb 54.0 61.0 68.0 52.0
Night Flood 56.0 60.0 66.0 51.0
Night Ebb 50.0 54.0 54.0 60.0 65.0 52.0
Nitrogen Saturation (%)
Day Fiood 99.4
Day Ebb 98.2 100.9
Night Flood
Night Ebb 104.9 100.5
Station 3
Temperature °c)
Day Flood 21.7 18.2 11.7 6.8 12.7 18.0
Day Ebb 11.6 7.2 12.8 18.6
Night Flood 11.7 7.5 12.7 18.4
Night Ebb 19.2 17.9 11.7 6.8 12.6 18.0
pH
Day Flood 7.8 7.7 7.5 8.2 8.3 7.9
Day Ebb 7.6 7.8 8.6 8.0
Night Flood 7.4 7.0 8.0 8.5
Night Ebb 7.6 7.6 7.5 7.3 8.5 7.9
Salinity (0/00)
Day Flood .10 .08 .12 .10 .10 .12
Day Ebb .14 .08 .12 .10
Night Flood .08 .11 .10 .22
Night Ekb .10 .04 .10 .12 .10 .22
Dissolved Oxygen (mgl)
Day Flood 9.5 8.9 13.0 11.5 8.6
Day Ebb 10.1 13.2 12.0 8.8
Night Flood 10.1 12.2 10.3 8.5
Night Ebb 9.2 8.8 9.8 13.4 10.7 8.3
Turbidity (FTU)
Day Flood 7.7 3.5 3.8 5.2 4.4
Day Ebb 3.9 4.0 3.8 4.6
Night Flood 2.0 6.2 5.8 5.0
Night Ebb 8.0 8.0 3.4 4.0 4.8 7.0
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July
76

Station 2 (cont.)
Ammonia (mg N/1)

Day Flood <.

Day Ebb
Night Flood
Night Ebb <

Total Alkalinity (mg/l, CaCoj)
Day Flood 48.

Day Ebb
Night Flood

Night Ebb 49,

Nitrogen Saturation (%)
Day Flood
Day Ebb
Night Flood

Night Ebb 102.

Station 6
Temperature (°C)
Day Flood

Day Ebb 22.

Night Flood

Night Ebb 19.

pH
pay Flood

Day Ebb 8.

Night Flood

Night Ebb 7.

Salinity (0/00)
Day Flood
Day Ebb
Night Flood
Night Ebb

Dissolved Oxygen (mgl)
Day Flood

Day Ebb 9.

Might Flood

Night Ebb 9.

09

.09

0

.09

.12

Sept

76

A

54.

54.

98.

99.

18.

17.

.09

.09

.08

.06
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Nov March

76 77
<.09 <.09
<.09 <.09
<.09 <.09
<.09 <.09
55.0 60.0
54.0 61.0
55.0 60.0
55.0 60.0
101.5
11.4 6.8
11.2 7.0
11.7 7.4
11.8 7.4
7.3 8.0
7.2 8.0
7.9 7.2
7.3 7.4
.12 .04
.12 .09
.12 .11
.12 .12
10.2 12.5
10.4 13.3
9.8 12.3
10.1 13.4

May

77

.10
<.09
<.09

67.
69.
64.
69.

12.
12.
12.

[o)We RN I )]

w 0w
O BN eI~ o))

[N eReNe

.13
.09
.10

11.
11.
12.
11.

O U O @

Jul
77

Y

.09
.09

.13

52.
52.
51.
51.

99.

18.
13.
18.
18.

W w N~

o O OO

[@ RN RS

O N WO

.12
.20

@ ® o o

O~ O ®

s
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July

76

Station 6 (cont.)
Turbidity (FTU)

Day Flood

Day Ebb 6.

Night Flood

Night Ebb 6.

Ammonia (mg N/1)

Total Alkalinity (mg/1, CaCojy)

Day Flood

Day Ebb <.

Night Flood
Night Ebb <

Day Flood

Day Ebb 48.

Night Flood

Night Ebb 49.

Nitrogen Saturation (%)

Day Flood
Day Ebb
Night Flood

Night Ebb 104.

Station 9
Temperature (°C)

pH

Day Flood 21.

Day Ebb
Night Flood

Night Ebb 19.

Day Flood 8.

Day Ebb
Night Flood

Night Ebb 7.

09

.09

0]

0

Sept
76

55.0

54.0

99.3

18.0

17.6
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Nov
76

AN AN ANA

55.
55.
54.

98.

w W W
[N ool

.09
.09
.09
.09

(@]

March
77

B Wb b
N

.09

<.09

60.
60.
61.

101.

.09

(@)

May
77

w W U
[esle ol SRR V)]

A

.09

.13
.10

67.0
68.
68.0

(@)

100.4

July

77

N

D w bW

(@I @RV

.09

<.09

52.
51.
51.

99.

.17
.09

O



Station 9 (cont.)
Salinity (0/00)
Day Flood
Day Ebb
Night Flood
Night Ebb

Dissolved Oxygen
Day Flood
Day Ebb
Night Flood
Night Ebb

(mgl)

Turbidity (FTU)
Day Flood
Day Ebb
Night Flood
Night Ebb

Ammonia (mg N/1)
Day Flood
Day Ebb
Night Flood
Night Ebb

Total Alkalinity (mg/l,CaCoj3)
49.

Day Flood
Day Ebb
Night Flood
Night Ebb

Nitrogen Saturation (%)
Day Flood
Day Ebb
Night Flood
Night Ebb

Station 10
Temperature (°C)
Day Flood
Day Ebb
Night Flood
Night Ebb

July

76

10.

48.

20.

19.

.10

.12

.09

0

0

Sept Nov March May

76 76 77 77
.08
8.9
8.9
6.5
6.5
<.09
<.09
55.0
57.0
99.5

18.2 11.6 7.1 13.0

11.6 ~7.6 12.9

11.7 7.3 12.5

18.0 11.7 7.2 12.6

July
77

8.3
18.5
18.3
17.9



July Sept

76 76

Station 10 (cont.)
pH

Day Flood 8.1 7.

Day Ebb
Night Flood

Night Ebb 7.5 7.

Salinity (0/00)
Day Flood .10
Day Ebb
Night Flood
Night Ebb .12

Dissolved Oxygen (mgl)

Day Flood 10.0 9.

Day Ebb
Night Flood

Night Ebb 9.0 9.

‘Turbidity (FTU)

Day Flood 4.3 3.

Day Ebb
Night Flood

Night Ebb 8.0 4.

Ammonia (mg N/1)

Day Flood <.09 <.

Day Ebb
Night Flood
Night Ebb <.09 <

Total Alkalinity (mg/1, CaCo3y)

Day Flood 49.0 54.

Day Ebb
Night Flood

Night Ebb 50.0 54.

Nitrogen Saturation (%)
Day Flood
Day Ebb
Night Flood

Night Ebb 101.6  101.
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.06

09

.09
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July
76

Station 11
Temperature (°C)
Day Flood 20.5
Day Ebb
Night Flood
Night Ebb 20.9

PH
Day Flood 8.1
Day Ebb
Night Flood
Night Ebb 9.0

Salinity (4/00)
Day Flood .10
Day Ebb
Night Flood
Night Ebb .10

Dissolved Oxygen (mgl)
Day Flood 9.9
Day Ebb
Night Flood
Night Ebb 9.9

Turbidity (FTU)
Day Flood 4.2
Day Ebb
Night Flood
Night Ebb 5.5

Ammonia (mg N/1) °
Day Flood <.09
Day Ebb
Night Flood
Night Ebb <.09

Total Alkalinity (mg/l, CaCoj)

Day Flood 48.0
Day Ebb

Night Flood

Night Ebb 47.0

Sept
76

18.2

17.2

7.9

.08

.06

<.09

53.0

56.0
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11.5
11.5

~N 00
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77

N NN
W b O

~N N
. .
SN D

.10
.12
.11
.12

May
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Station 11 (cont.)
Nitrogen Saturation (%)

Day Flood
Day Ebb
Night Flood
Night Ebb

Station 12
Temperature (°C)

PH

Day Flood
Day Ebb
Night Flood
Night Ebb

Day Flood
Day Ebb
Night Flood
Night Ebb

Salinity (0/00)

Dissolved Oxygen (mgl)

Day Flood
Day Ebb
Night Flood
Night Ebb

Day Flood
Day Ebb
Night Flood
Night Ebb

Turbidity (FTU)

Day Flood
Day Ebb
Night Flood
Night Ebb

Ammonia (mg N/1)

Day Flood
Day Ebb
Night Flood
Night Ebb

July
76

105.0

19.7

18.8

.10

.12

10.0

9.5

<.09

<.09

Sept
76

99.5

.10

.05

9.4

.11

.12
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11.5
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100.0
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July
76

Station 12 (cont.)

Total Alkalinity (mg/1, CaCoj)

Day Flood
Day Ebb
Night Flood
Night Ebb 50.0

50.5

Nitrogen Saturation (%)
Day Flood
Day Ebb
Night Flood
Night Ebb 104.5

Station A
Temperature (°C)

Day Flood

Day Ebb 21.9
Night Flood

Night Ebb 22.3

PpH
Day Flood
Day Ebb 7.9
Night Flood
Night Ebb 6.7

Salinity (0/00)
Day Flood
Day Ebb .12
Night Flood
Night Ebb .10

Dissolved Oxygen (mgl)
Day Flood
Day Ebb 9.8
Night Flood
Night Ebb

Turbidity (FTU)
Day Flood
Day Ebb 7.0
NIght Flood
Night Ebb 9.5

Sept Nov
76 76
50.0 55.0
55.0
55.0
54.0 55.0
98.0
102.1
17.0
17.6
7.9
7.6
.07
.08
8.6
8.5
10.0
10.5
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March May
77 77
62.0 68.0
68.0
61.0 66.0
59.0 66.0
101.7

101.9

July

51.0
51.0
51.0
51.0

99.8



July

76
Station A (cont.)
Ammonia (mg N/1)
Day Flood
Day Ebb <.09
Night Flood
Night Ebb <.09

Total Alkalinity (mg/l, CaCoj)

Day Flood

Day Ebb 49.0
Night Flood

Night Ebb 51.0

Nitrogen Saturation (%)
Day Flo d
Day Ebb
Night Flood
Night Ebb 110.3

Station B
Temperature (°C)

Day Flood

Day Ebb 22.3
Night Flood

Night Ebb 22.1

pH
Day Flood
Day Ebb 7.9
Night Flood
Night Ebb 7.8

Salinity ('¢/00)
Day Flood
Day Ebb+ .10
Night Flood
Night Ebb .10

Dissolved Oxygen (mgl)

Day Flood

Day Ebb 10.2
Night Flood

Night Ebb 9.7

Sept Nov March May
76 76 77 77

<.09

54.0

54.0

97.9

17.0

17.5

.07

.10

138
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July

76
Station B (cont.)

Turbidity (FTU)

Day Flood

Day Ebb 7.5

Night Flood

Night Ebb 10.0
Ammonia (mg N/1)

Day Flood

Day Ebb <.09

Night Flood

Night Ebb <.09

Total Alkalinity (mg/l, CaCoj)

Day Flood
Day Ebb
Night Flood
Night Ebb 48.0

50.0

Nitrogen Saturation (%)
Day Flood
Day Ebb
Night PFlood
Night Ebb 107.8

Station C
Temperature (°C)

Day Flood
Day Ebb
Night Flood
Night Ebb

22.1
21.9

pH
Day Flood
Day Ebb
Night Flood
Night Ebb

Salinity (0/00)
Day Flood
Day Ebb .11
Night Flood

Night Ebb .05

Sept Nov March May
76 76 77 77
9.5

10.0
<.09
<.09

54.0

56.0

98.1

18.0 11.9 9.1 12.6

11.9 8.5 12.8
11.9 8.4 12.6
17.7 12.0 7.7 12.4
7.8 7.6 7.8 8.8
7.1 8.2 8.7
7.7 7.3 8.9
7.3 7.9 7.7 8.2
.04 .13 .10 .10
.12 .13 .10
.02 .11 .14
.02 .14 .11 .11
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July Sept Nov March May July

76 76 77 76 77 77
Station C (cont.)
Dissolved Oxygen (mgl)
Day Flood 8.5 10.0 13.2 11.7 8.4
Day Ebb 9.8 10.0 13,2 11.6 8.6
Night Flood 10.0 12.4 10.4 8.2
Night Ebb 9.6 8.7 10.0 13.0 10.2 8.1
Turbidity (FTU)
Day Flood 9.0 3.0 5.8 5.8 4.0
Day Ebb 7.0 3.4 4.8 5.9 4.2
Night Flood 2.8 4.8 4.2 7.2
Night Ebb 11.0 9.5 2.8 4.3 4.5 8.2
Ammonia (mg N/1)
Day Flood <.09 <.09 <.09 .15 <.09
Day Ebb <.09 <.09 <.09 .11 <.09
Night Flood <.09 <.09 .12 .16
Night Ebb <.09 <.09 <.09 <.09 .18 .14

Total Alkalinity (mg/1, CaCojy)

- Day Flood 54.0 54.0 60.0 68.0 50.
Day Ebb 49.0 54.0 0.0 68.0 51.
Night Flcod 55.0 61.0 68.0 53.
Night Ebb 51.0 54.0 55.0 61.0 68.0 52.

(el eNeNe

Nitrogen Saturation (%)
Day Flood 99.1
Day Ebb 97.7 101.7
Night Flood 106.1 98.1 100.8
Nigh: Ebb

Station D
Temperature (°C)
Day Flood 18.0
Day Ebb 22.2
Night Flood
Night Ebb 20.9 17.6

pH
Day Flood 8.7
Day Ebb 7.8
Night Flood
Night Ebb 8.3 7.8
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July
76

Station D (cont.)
Salinity (0/00)
Day Tlood
Day Ebb .16
Night Flood
Night Ebb J11

Dissolved Oxygen (mgl)
Day Flood
Day Ebb 8.9
Night Flood
Night Ebb 9.6

Turbidity (FTU)
Day Flood
Day Ebb 7.0
Night Flood
Night Ebb 9.0

Ammonia (mg N/1)
Day Flood
Day Ebb <.09
Night Flood
Night Ebb <.09

Total Alkalinity (mg/1, CaCoB)

Day Flood

Day Ebb 48.0
Night Flood

Night Ebb 48.0

Nitrogen Saturation (%)
bDay Flood
Day Ebb
Night Flood
Night Ebb 103.4

Station E
Temperature (°C)
Day Flood
Day Ebb 21.7
Night Flood
Night Ebb 22.1

Sept Nov March May
76 76 77 77
.07
.07

<.09

.09

55.0

97.9

.9 11.9
11.8
11.9
.8 12.0

12.2
13.0
12,2
12.0

o o oo
OO0 &
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Appendix B3

July
76

Station E (cont.)
pH
Day Flood
Day Ebb 8.0
Night Flood
Night Ebb 8.0

Salinity (0/00
Day Flood
Day Ebb .05
Night Flood
Night Ebb .11

Dissolved Oxygen (mgl)
Day Flood
Day Ebb 9.9
Night Flood
Night Ebb 9.6

Turbidity (FTU)
Day Flood
Day Ebb 6.5
Night Flood
Night Ebb 8.0

Ammonia {(mg N/1)
Day Flood
Day Ebb <.09
Night Flood
Night Ebb <.09

Total Alkalinity (mg/1l, CaCoj)

Day Flood

Day Ebb 49.0
Night Flood

Night Ebb 50.0

Nitrogen Saturation (%)
Day Flood
Day Ebb
Night Flood
Night Ebb 105.4

(Concluded)

Sept Nov
76 76
7.7 7.6
7.5

7.3

7.3 8.2
.06 .14
.14
.08
.04 .13
8.4 10.0
10.0

10.1

8.7 10.0
10.0 3.5
3.3

2.6

9.5 4.0
<,09 <.09
<.09
<.09
<.09 <.09
54.0 55.0
54.0

59.0

54.0 55.0
98.3

98.8
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APPENDIX BL: NEKTON CAPTURED AT EACH STATION
AND SAMPLING PERIOD,
MARCH 1975-MAY 1976
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pendix Table B4

Nekton Captured at Each Station and Sampling Period--March 1975-May

March 1975

Species

Chinook Salmon
imeorhynchus tshawiutscha

Coho Salmon
Onecorhunchus kisutch

Chum Salmon
(meorhynchus keta

Eulachon
Thaleichthys pacificus

Longfir Smelt
Spirinchus thaleichthys

Threespine Stickleback
Gasterosteus aculeatus

American Shad
Alosa sapidissima

Starry Flounder
Platichthys stellotus

Peamouth
Mylocheilus caurinus

Sucker
Catostomus macrochetilus

Carp
Cyprinus carpto

Sculpin
Cottus sp

Whitefish
Prosopium williamsont

Steelhead
Salmo gatrdneri

Lamprey
Entosphenus tridentatus

Scokeye
Oneorhynchus nerka

144
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May 1975

Species

Chinook Salmon
Oncorhynchus tshawytscha

Coho Salmon
Oneorhynchus kisutch

Chum Salmon
Oncorhynchus keta

Eulachon
Thaleichthys pactificus

Longfin Smelt
Spirinchus thaleichthys

Threespine Stickleback
Gasterosteus aculeatus

American Shad
4losa sapidissima

Starry Flounder
Platichthys stellotus

Peamouth
Mylocheilus caurinus

Sucker
Catostomus macrochetrlus

Carp
Cyprinus carpio

Sculpin
Cottus sp

Whitefish
Prosopiwn williamsoni

Steelhead
Salmo gairdneri

Lamprey
Fntosphenus tridentatus

Sockeye
Oncorhynchus nerka

162

145

108

43

27

§}ation

3

87

16

10

49

15

11

59



July 1975

Specles
Chinook Salmon

Oneorignchus tsnawitscha

Coho Salmon
Oncorhynchus *isuteh

Chum Salmon
Oneorhynchus ketu

Eulachon
Thaletchthys pacificus

Longfin Smelt
Spirinchus thaleichthys

Threespine Stickleback
Gasterosteus aculeatus

American Shad
Alosa sapidissima

Starry Flounder
Platichthys stellotus

Peamouth
Mylocheilus caurinus

Sucker
Catostomus macrocher Lus

Carp
Cyprinus carpio

Sculpin
Cottus sp

Whitefish
Prosopiwn williamsoni

Steelhead
Salme gairdneri

Lamprey
Entosphenus tridentatus

Sockeye
Oncorhynchus nerka

146

90

13

10

17

168

58

11

34

98



August 1975

Specics
Chinook Salmon
Oncorhunchus tshawytscha

Coho Salmon
Oncorhynchus kisutch

Chum Salmon
Onecerhynichus teta

Eulachon
Thaleichthys pacificus

Longfin Smelt
Spirinchus thaletichthys

Threespine Sticklebachk
Gasterosteus aculeatusg

American Shad
Alosa sapidissima

Starry Flounder
Platichthys stellotus

Peamouth
Mylocheilus caurinus

Sucker
Catostomus macrocheilus

Carp
Cyprinus carpio

Sculpin
Cottus sp

Whitfish
Prosoptwn williamsont

Steelhead -
Salmc gairdneri

Lamprey
Entosphenus tridontatus

Sockeye
Oncorhynchus nerka

147

12 2
1 31
2 2
- 1

3 10

16 2

11
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September 1975

Species
Chinock Salmon
Oncorhynecaus tshawytscha

Coho Salmon
Oneorhynchus kisuteh

Chum Salmon
Oncorhynchus keta

Eulachon
Thaleichthys pacificus

Longfin Smelt
Spirinchul thaleichthys

Threespine Stickleback
Gasterosteus aculeatus

American Shad
Alosa sapidissima

Starry Flounder
Platichthys stellotus

Peamouth
Mylocheilus caurinus

sucker
Catostomus macrocheilus

Carp

Cyprinus carpio
Sculpin

Cottus sp

Whitefish
Prosopiwn williamsont

Steelhead
Salno gairdneri

Lamprey
Entosphenus tridentatus

Sockeye
Oncorhynchus nerka

148

12

31

le

28

16

15

10

11



November 1975

Species
Chinook Salmon

Oncorhynchus tshawytscha

Coho Salmon
Oncorhynchus kisutch

Churn Salmon
Oncorhynchus keta

Eulachon
Thaleichthys pacificus

Longfin Smelt
Spirinchus thaleichthys

Threespine Stickleback
Gasteros teu:faculeatus

Amer ican Shad
Alosa sapidissima

Starry Floundex
Platichthys stellotus

Peamouth
Mylocheilus caurinus

Sucker
Catostomus macrochetlus

-~

Carp
Cyprinus carpio

Sculpin
Cottus &p

Whitefish
Prosopium williamsoni

Steelhead
Salmo gairdneri

Lamprey *
Entosphenus tridentatus

Sockeye
Oncorhynchus nerka

12

Station
3 10
- 2
- 8
] 2

11



January 1976

Species

Chinoock Salmon
Oncorhynchus tshawytscha

Coho Salmon
Oncorhynchus kisutch

Chum Salmon
Oncorhynchus keta

Eulachon :
Thaleichthys pacificus

Longfin Smelt
Spirinchus thaleichthys

Threespine'Stickleback
Gasterosteus aculeatus

- American Shad i
Alosa sapidissima

Stafry Floundér
Platichthys stellotus

Peamouth
Mylocheilus caurinus

Sucker
Catostomus macrocheilus

Carp
Cyprinus carpio

Sculpin
Cottus sp

Whitefish
Prosopiwn williamsont

Steelhead
Salmo gairdnert

Lamprey
Entosphenus tridentatus

Sockeye
Oncorhyrichua nerka




March 1976

Species
Chinook Salmon

Oncorhynchus tshawytscha

Coho Salmon
Oncorhynchus kisutch

Chum Salmon
Oncorhynchus keta

Eulachon
Thaleichthys pactificus

Longfin Smelt
Spirinchus thaleichthys

Threespine Stickleback
Gasterosteus aculeatus

American Shad
Alosa sapidissima

Starry Flounder
Plattchthys stellotus

Peamouth
Mylocheilus caurinus

Sucker
Catostomus macrochetlus

Carp
Cyprinus carpilo

Sculpin
Cottus sp

Whitefish
Prosopium williamsont

Steelhead
Salmo gairdneri

Lamprey
Entosphenus tridentatus

Sockeye
Oncorhynchus nerka
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Appendlx Table B4

May 1976

Species

Chinook Salmon
Oneorhynechus tshawytscha

Coho Salmon
Oncorhynchus kisutch

Chum Salmon
Oncorhynchus keta

Eulachon
Thaleichthys pacificus

Longfin Smelt
Spirinchus thaleichthys

Threespine Stickleback
Gasterosteus aculeatus

American Shad
Alosa sapidissima

Starry Flounder
Platichthys stellotus

Peamouth .
Mylocheilus caurinus

Sucker
Catostomus macrocheilus

Carp
Cyprinus carpio

Sculpin
Cottus sp

Whitefish
Prosopium williamsont

Steelhead
Salmo gairdneri

Lamprey
Entosphenus tridentatus

Sockeye
Oncorhynchus nerka

12 2
2152 47
4 7
51 14
5 -
- 54
5 -
- 1
- 2
1 -

152
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APPENDIX B5: NEKTON CAPTURED AND MEAN WEIGHT
(IN GRAMS) PER INDIVIDUAL AT FACH STATION
AND SAMPLING TIME, MILLER SANDS

1976 - 1977
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Appendix Table B5

Nekton Captured and Mean Weight (in Grams) Per Individual at Each Station and Sampling Time
Miller Sands 1976 - 1977

Species: Peamouth Chub Mylocheilus caurinus

Size Class 26-50 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77

Beach Seine No Wt No Wt No Wt No Wt No Wt No Wt
Sta 2 - Day 17 .91 6 1.03 - - - - - - - -
Sta 2 - Night 2 .74 - - - - - - - - - -
Sta 3 - Day - - - - - - - - - - - -
Sta 3 - Night - - - - - - - - - - - -
Sta 5 - Day - - 3 .93 = - - - - - - -
Sta 5 -~ Night - - 1 1.15 - - - - - - - -
sta 9 - Day - - - - - - - - - - - -
Sta 9 - Night - - 2 1.22 - - - - - - - -
sta 10 - Day - - - - - - - - - - - -
Sta 10 - Night - - - - - - - - - - - -
Sta 11 - Day - - - - - - - - - - - -
Sta 11 - Night 1 .75 - - - - - - - - - -
Total Day 17 .91 9 1.31 - - - - - - - -
8D (.173) (.130)

Total Night 3 .74 3 1.20 - - - - - - - -

8D (.125) (.051)




Species: Peamouth Chub Mylochetlus caurinue (cont.)

Size Class 26-50 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77

Fyke Net No Wt No Wt No Wt No Wt No Wt No Wt
Sta A - Day 5 .79 8 .92 - - - - - - - -
Sta A - Night 2 .54 - - - - - - - - - -
Sta B - Day - - 1 .80 - - - - - - - -
Sta B - Night - - - - - - - - - - 1 .90
Sta C - Day - - - - - - - - - - - -
Sta C ~ Night - - - - - - - - - - - -
Sta D - Day - - 53 .78 - - - - - - 1 .60
Sta D - Night 2 .79 5 .87 - - 1 1.25 - - 2 1.05
Sta E - Day - - 2 .75 - - - - - - - -
Sta E - Night 3 .66 8 .81 - - - - - - - -
Sta 6 - Day - - - - - - - - - - - -
gta 6 - Night 1 .95 - - - - - - - - - -
Total Day 5 .79 64 .80 - - - - - - 1 .60
8D (.193) (.202) '

Total) %ight 8 .70 13 .83 - - 1 1.25 - - 3 1.00

sD (.148) (.247)




Species Peamouth Chub Mylochetlus caurinus (cont.)

Size Class 51-75 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77
Beach Seine No Wt No Wt No Wt No Wt No Wt No We
Sta 2 - Day 8 1.61 89 2.03 - - - - 4.40 - -
Sta 2 - Night - - 13 2.68 2 1.50 1 3.00 - - -
Sta 3 - Day - - 31 1.93 - - 1 3.00 - - - -
Sta 3 - Night - - 213 2.34 1 2.40 1 3,00 - - - -
Sta 5 - Day - - S 1.86 - - - - 1 3.90 - -
Sta 5 -~ Night - - 96 2.4l 2 1.70 - - 1 2.20 - -
Sta 9 - Day 6 1.85 12 2.12 - - - - - - - -
Sta 9 -~ Night 1 3.86 57 2.35 1 2.00 - - - - - -
Sta 10 - Day - - 6 2.21 - - - - - - - -
Sta 10 - Night - - 11 2.28 - - - - - - - -
Sta 11 - Day - - 5 - - - - - - - - -
Sta 11 - Night - - 12 2.59 - - - - - - - -
Total Day 14 1.71 148 2.02 - - 1 3.00 2 4.15
SsD (.403) (.333) (.353)
Total Night 1 3.86 402 2.37 6 1.80 2 3.00 1 2.20 - -

sD (.374) (.572)




.
Species: Peamouth Chub Mylocheilus caurinus (cont.)

Size Class 51-75 mm

July 76 Sept 76 Nov 76 March 77 May 77

Fyke Net No Wt No Wt No Wt No Wt Rie} Wt
Sta A - Day - - 11 1.47 - - - - 1 3.80
Sta A - Night - - - - - - - - - -
Sta B - Day - - 8 1.94 - - - - - -
Sta B - Night - - - - 1 1.80 - - - =
Sta C - Day = - 11 2.07 1 - = = - =
Sta C - Night = - 4 2.04 - - - - - -
Sta D - Day - - 45 1.79 3 1.40 - - - -
Sta D - Night - - 16 1.78 6 4.80 - - 1 3.50
Sta E - Day - - 2 2,23 1 1.50 - - - -
Sta E - Night - - 11 1.66 - - - - - -
Sta 6 - Day - - - - - - - - - -
Sta 6 - Night - - - - - - - - - -
Total Day - - 77, 1.81 5 1.43 - - 1 3.80
SD (.508) (.096)

Total Night - - 31 1.79 7 4.37 - - 1 3.50

sD (.698) (.096)




Species: Peamouth Chub Mylocheilus caurinus (cont.)

Size Class 76-100 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77

Beach Seine No Wt No we No Wt No Wt No Wt No Wt
Sta 2 - Day 2 7.25 1 4.55 - - - - 6 6.25 - -
Sta 2 - Night - - 6 5.66 - - - - - ~ - -
Sta 3 - Day - - - - - - - - - -~ - -
Sta 3 - Night - - - - - - - - - - 4 8.00
Sta 5 =~ Day 126 8.96 - - - - - - 125 5.56 - -
Sta 5 =~ Night 9 9.22 1 4.20 - - - - 1 2.20 - -
Sta 9 - Day 2 9.00 - - - - - - 1 9.00 - -
Sta 9 - Night - - 2 7.00 - - - - - - - -
Sta 10 - Day - - - - - - - - - - - -
Sta 10 - Night 1 10.00 - - - - - - - - - -
Sta 11 - Day - - - - - - - - - - - -
Sta 11 - Night - - 4 4.35 - - - - - - 3 9.67
Total Day 130 8.93 1 4.55 - - - - 132 5.62 - -
SD (2.302) (1.546)

Total Night 10 9.30 13 5.35 - - - - 1 2.20 7 8.72

SD (1.337) (1.231) (1.380)



Species: Peamouth Chub Mylocheilue caurtnus (cont.)

Size Class 76~100 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77
Fyke Net No Wt No Wt No Wt No Wt No Wt No Wt
Sta A - Day 1 7.00 1 3.88 1 5.40 - - = - 3 7.00
Sta A - Night - - - - - - - - - - - -
Sta B - Day - - - - - - - - = = 3 6.33
Sta B - Night - - - - - - - - - - - -
sta C - Dty - - 7 4.57 - - - - - - = -
Sta C - Night 3 6.33 2 4.80 - - - - - = 1 7.00
i Sta L ~ Day 5 3.70 3 6.00 - - - ~ - - 1 7.00
2 Sta D - Night 3 5.67 - - - - - - - - 2 6.00
Sta E ~ Day - - - - - - - - - - 2 4.80
Sta E - Night - - - - - - - - 1 5.20 1 9.00
Sta 6 - Day - - - - - - - - - - - -
Sta 6 - Night - - - - = = - - - - - -
Total Day 6 4.25 11 4.90 1 5.40 - - - - 9 6.29
SD (1.541) (1.025) (1.703)
Total Night 6 6.00 2 4.80 = - - - 1 5.20 4 7.00
SD (2.097) ( .570) (2.828)
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Species: Peamouth Chub Mylochetlus caurinus (cont.)

Size Class 101-125 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77
Beach Seine No we No Wt No Wt No Wt No Wt No Wt
Sta 2 = Day 3 6.67 - - - - - - - - - -
sta 2 - Night 2  8.00 3 16.67 - - - - - - - -
sta 3 - Day 2 16.50 - - - - - - - - - -
Sta 3 -~ Night - - 1 18.50 - - - - - - 19 11.11
Ssta 5 - Day 130 13.29 - - - - - - - - 2 14.50
Sta 5 -~ Night 1431 13.46 1 16.50 - - - - - - 1 11.00
Sta 9 -~ Day 8 1l.06 - - - - - - 1 10.00 - -
Sta 9 - Night 66 11.39 3 16.83 - - - - - - - -
Sta 10 - Day - - - - 1 9.50 - - - - - -
Sta 10 - Night 1 18.00 - - - - - - - - - -
Sta 11 - Day - - - - - - - - - - - -
Sta 11 - Night 1 20.00 1 61.00 - - - - - - 23 13.67
Total Day 143 13.07 - - 1 9.50 - - 1 10.00 2 14.50
sp (3.52) (2.12)
Total Night 1501 13.37 9 21.83 - - - - - - 43 12.48

sp (3.27) (2.18) (2.65)




Species: Peamouth Chub Mylochetlug caurinus (cont.)

Size Class 101-125 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77
Fyke Net No Wt No Wt No Wt No Wt No Wt No Wt
Sta A - Day - - 3 10.17 - - - - - - 5 10.4°0
Sta A - Night - - - - - - - - - - 2 12.00
Sta B - Day 1 10.00 - - - - - - - - 2 8.00
Sta B - Night s - 13.00 - - - - = - 2 13.50
Sta C -~ Day 1 15.00 - - - - - - - - 4 9.18
Sta C ~ Night 1 9.00 1 14.00 - - - - - - 4 1).7%
Sta D - Day - - S 16.40 - = - - 1 8.00 4 8./5
Sta D - Night - - - - - - - - - - 1 L2.00
Sta E - Day - - - - - - - - - - - -
Sta E - Night - - 1 15.00 - - - - - - 1 13.00
Sta 6 - Day - - 1 16.00 - - - - - - - -
Sta 6 - Night - - - - - - - - - - - -
Total Day 2 12.50 9 14.28 - - - - 1 8.00 15 9.137
SD (3.54) (1.87) (1.75
Total Night 1 9.00 3 14.00 - - - - - - 10 12,50

SD (1.00) (2.59)




Species: Peamouth Chub Myiochellus caurinus (cont.)

Size Class 126-150 mm

July 76 Sept 76 Nov 77 March 76 May 77 July 77
Beach Seine No Wt No Wt No Wt No Wt No Wt No Wt
Sta 2 - Day - - 1 23.00 - - - - - - - -
Sta 2 - Night - - 5 22.50 - - - - - - - -
Sta 3 - Day - - 1 28.00 - - - - - - - -
Sta 3 - Night - - 2 24.50 1 20.00 = - - - - -
Sta 5 -~ Day - - - - - - - - 1 20.00 - -
Sta 5 - Night 2 17.00 4 17.75 - - - - 2 27.50 - -
Sta 9 - Day - - - - - - - - - - - -
sta 9 - Night 4 19.50 1 25.00 - - - - - - - -
Sta 10 - pay - - - - - - - - - - - -
Sta 10 - Night 2 15.00 1 26.50 - = = = = - - -
Sta 11 - Day - - 4 hd - - - - - - - -
Sta 11 - Night - - 6 20.17 1 15.%0 - - = = 2 20.75
Total Day - = 6 25.50 - - - - 1 26.00 - -
sD (3.536)
Total Night 8 17.75 19 21.32 2 17.75 - - 2 27.50 2 20.75

sD (4.621) (3.309) (3.180) (13.435) (1.768)
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Species: Peamouth Chub Mylocheilus caurinus (cont.)

Size Class 126-150 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77
Fyke Net No Wt No Wt No Wt No Wt No Wt No Wt
Sta A ~ Day - - 7 19.93 = - = - = - = -
Sta A ~ Night - - = - 1 10.00 - - = - = =
Sta B - Day - - 3 18.67 = - = - 2 30.00 2 16.00
Sta B - Night - - - - = = = - - - = -
Sta C - Day - - 5 19.10 - - - - - - - =
sta C - Night - - - - - - - - - - - -
Sta D - Day - - 4 16.88 - - - - 1 18.00 = =
Sta D - Night - - - - - - - - - - - -
Sta E - Day - - 1 22.00 - - - - - - - -
Sta E - Night - - - - - - - - - - - -
Sta 6 - Day - - 1 21.50 - - - - - - - -
5ta 6 ~ Night - - - - - - = - - - - -
Total Day - - 21 19.14 - - - - 3 24.00 2 16.00
sD {3.738) (7.210) (1.414)
Total Night - - - - 1l 10.00 - - = = - =

sD




Species: Peamouth Chub Mylochetlus caurinus (cont.)

Size Clasg 151-175 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77

Beach Seine No Wt No Wt No Wt No Wt No Wt No Wt
Sta 2 =~ Day - - - - - - - - - - - -
Sta 2 -~ Night - - 1 48.00 - - - - - - - -
sta 3 -~ Day - - 1 53.50 - - - - 2 42.00 - -
Sta 3 =~ Night - - 1 33.50 - - - - - - 1 29.00
Sta 5 - Day 2 38.50 - - - - - - - - - -
Sta 5 = Night - - 2 38.50 - = - = - s - -
8ta 9 - Day - - - - - - - - - - - -
Sta 9 - Night 1 38.00 3 51.33 - - - - - - - -
Sta 10 - Day - - - - - - - - - - - -
8ta 10 -~ Night 1 50.00 - - - = - - - - - =
Sta 11 - Day 2 42.50 1 - - - - - = - - -
Sta 11 - Night - - - - - - - - - - 1 39.00
Total Day 4 40.50 2 53.50 - - - - 2 42.00 - -
8D (2.309)

Total Night 2 44.00 7 44.64 - - - = - - 2 33,50

8D (8.485) (8.148) (6.364)




Species: Peamouth Chub Mylochetlue caurinus (cont.)

Size Class 151-175 mm

. July 76 Sept 76 Nov 76 March 77 May 77 July 77
Fyke Nat No Wt No Wt No Wt No Wt No Wt No Wt
Sta A - Day - - 1 45.00 - - - - - - 1 45.00
Sta A - Night - - - - - - - - - - - -
6ta B - Day 1l 42.00 - - - - - - 1 52,00 - -
sta B - Night 1 42.00 - - - - - - 1 59.00 2 41.50
Sta C - Day - - 6 43.33 - - - - - - 1 30.00
Sta C - Night b - - - - - - e 1 49.00 1 51.00
sta D ~ Day b - 2 43,50 - - - - - - 3 39,00
Sta D - Night - - - - - - - - - - 1 47.00
Sta E - Day - - 2 47.25 - - - - - - - -
Sta E = Night - - - - - - - - - - 1 44.00
Sa 6 - Day .1 36.00 - - - - - - - - - -
sta 6 - Night - - - - - - - - - - - -
Total Day 2 39.00 11 44.23 - - - - 1 52.n0 5 38.40
sD : (4.24) (3.281) i (5.771)
Total Night 1l 42.00 - - - - - - 2 54.00 5 45.00

8D : (7.071) (4.416)




Species; Peamouth Chub Mylocheilus caurinua (cont.)

N.\
Size Class 176~200 mm }
July 76 Sept 76 Nov 76 March 77 May 77 July 77
Beach Seine No Wt No Wt No Wt No We No Wt No Wt
Sta 2 - Day - - 1 61.00 - - - - -~ - - -
Sta 2 =~ Night - - 2 54.00 - - - - - - - -
sta 3 -~ Day - - - - - - - - 12 65.33 - -
sta 3 - Night 2 55,00 2 52.00 - - - - 1 84.00 2 84.00
Sta 5 - pay - - - - - - - - - - - -
Ssta 5 - Night - - 9 57.50 1 58.00 - - 1 69.00 1 54.00
s§ta 9 - Day - - - - - - - - 1 69.00 - -
sta 9 - Night 1 55.00 14 51.12 - - - - - - - -
Sta 10 ~ Day - - - - - - - - - - - -
Sta 10 - Night 1 48.00 - - - - - - - - - -
Sta 11 - Day - - - - - - - - - - - -
~ 8ta 11 - Night 1 78.00 1 43.00 1 63.00 - - - - - -
»
‘ Total Day - - 1 61.00 - - - - 13 65.61 - -
sD ( 8.949)
Total Night 5 58.20 28 56.15 2 61,00 - - 2 76.50 3 74.00

sD (11.670) ( 7.350) (3,536) {10.607) (17.776)




Species: Peamouth Chub Mylocheilus caurinus (cont.)

Size Class 176-200 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77
Fyke Net No Wt No Wt No Wt No Wt No Wt No Wt
Sta A -~ Day - - S 47.38 - - - - 2 57.00 1 85.00
Sta A -~ Night - - - - - - - - 1 70.00 -
Sta B - Day 3 49.67 - - - - - - 6 67.00 - -
Sta B - Night - - - - - - - - 2 63.50 - -
Sta C - Day - - 3 60.67 - - - - 1 60.00 - -
Sta C - Night - - 1 48,00 - - - - - - 1 82.00
Sta D - Day - - 1 61.00 - - - - - - - -
Sta D - Night - - 1 71.00 - - - - - - 1 53.00
Sta E - Day 1 58.00 1 73.00 - - - - 1 68.00 2 84.00
sta E - Night - - - - - - - - - - - -
Sta 6 - Day - - - - - - - - 1 50.00 - -
. 5ta 6 - Night - - - - - - - - - - - -
]
Total Day 4 51.75 10 56.29 - - - - 11 63.09 3 84.12
sV (6.850) ( 8.157) (9.864) ( 4.040)
Total Night - - 2 60.00 - - - - 3 65.67 2 67.50

SD (12.042) (5.859) (20.506)




Species; Peamouth Chub Mylochetlus caurinug (cont.)

Sire Class 201-250 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77
Beach Seine No Wt No Wt No Wt No Wt No Wt No Wt
sta 2 - Day - - - - - - - - - - - -
sta 2 =~ Night 1 88.00 3 95.33 - - - - - - - -
Sta 3 - Day - - 3 77.25 - - 1 88.00 10 109.10 1 108.00
sta 3 -~ Night - - 1 104.00 1 96.00 - - 2 95.50 1 102.00
Sta 5 =~ Day 2 109.00 - - - - - - - - - -
Sta 5 = Night - - 7 75.73 - - - - - - 1 107.00
sSta 9 - Day - - - - - - - - - - 10 120.55
sta 9 - Night - - 2 102.50 - - - - - - - -
Sta 10 - Day - - - - - - - - - - - -
! sta 10 - Night - - - - 1 89.00 - - - - - -
Sta 11 - Day 1 93.70 - - - - - - - - - -
Sta 11 - Night - - 2 117.50 5 119.40 - - - - 1 138.00
Total Day 3 103.70 3 77.25 - - 1 88.00 10 109.10 11 119.41
8D (10.504) ( 3.180 (19.440) (20.038)
Total Night 1 88,00 15 99.67 7 111.71 - - 2 95.50 3 110.78

(17.483) (22.088) { 4.950) (21.879)




Species: Peamouth Chub Mylocheilus caurinus (cont.)

Size Clasg 201-250 mm

culy 76 Sept 76 Nov 76 March 77 May 77 July 77
Fyka Net No Wt No Wt No Wt No Wt No we No Wt
Sta A - Day - - - - - - - - - - - -
sta A - Night - - - - - - - - - - - -
Sta B - Day 1 67.00 - - - - - - 1 73.00 2 104.50
Sta B - Night - - - - 1 81.00 - - - - - -
Sta C - Day - - - - - - - - - - 1 123.00
Sta C - Night - - 2 64.00 - - - - - - 4 101.00
Sta D - Day 4 89.95 - - - - - - - - 1 92.00
Sta D - Night 1 88.00 = - - - - - - - - -
Sta E - Day 3 85.67 4 82.25 - - - - 1 100.00 11 80.07
Sta E - Night - - 1 116.00 - - - - - - 1 104.00
Sta 6 - Day - - - - - - - - - - - -
Sta 6 - Night - - - - - - - - - - 1 82.00
Total Day 8 85,38 4 81.33 - - - - 2 86.50 15 96.87
sD (12.188) ( 9.390) (19.092) (16.039)
Total Night 1 88.00 3 38,67 1 8l1.00 - - - - 6 98,33

8D (30.551) (12.093)
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Species: Peamouth Chub Mylochetlu8 caurinus (cont.)

Size Class 251-300 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77

Beach Seine No Wt No Wt No Wt No Wt No Wt No Wt
Sta 2 - Lay - - - - - - - - - - -
Ssta 2 - Night - - 1 169.00 - - - - - - - -
Sta 3 - pay - - - - - - - - 1 199.00 - -
sta 3 - Night - - - - - - - - - - 2 212,00
Sta 5 - Day - - - - - - - - - - - -
Sta 5 - Night - - 1 168.00 - - - - - - - -
Sta 9 =~ Day - - - - - - - - - - - -
Sta 9 -~ Night - - 2 136,50 - - - - - - - -
Sta 10 - Day - - - - - - - - - - - -
Sta 10 - Night - - - - - - - - - - - -
Sta 11 - Day 2 235.50 - - - - - - - - - -
sta 11 - Night - - - - 2 241.5 - - - - - -
Total Day 2 235,50 - - - - - - 1 199.00 - -
sD (20.510)

Total Night - - 4 152,50 2 241.5 - - - ~ 2 212.00

5D (31.670) (43.134) (59.397)




Species: Peamouth Chub Myloci77lus ~~wrinus (cont.)

Size Class 301-330 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77
Beach Seine No Wt No Wt No Wt No Wt No Wt No Wt
Sta 2 - Day - - - - - - - - - - - -
Sta 2 = Night - - 1 329.u9 - - - - - - - -
Sta 3 -~ Day - - - - - - - - 1 405.00 - -
sta 3 - Night - - - . - - - - - - - - -
Sta 5 - Day - - - - - - - - - - - -
Sta 5 =~ Night - - - - - - - - - - - .
Sta 9 - Day - - - - - - - - - - - -
Sta 9 - Night - - - - - - - - 1 290.00 - -
Sta 10 - Day - - - - - - - - - - - -
Sta 10 ~ Night - - - - - - - - - - - -
Sta 11 - Day - - - - - - - - - - - -
Sta 11 - Night - - - - - - - - - - - -
Total Day - - 1 329.00 - - - - 1 405.00 - -
8D
Total NislLt - - - - - - - - 1 290.00 - -

8D




Species: Chinook Salmon Oncorhynchus tshawytecha

Size Class 26-50 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77
Beach Seine No Wt No Wt No Wt No Wt No NE No Wt
Sta 2 - Day - - - - - - 350 .91 - - - -
Sta 2 - Night - - - - - - 31 .10 - - - -
Sta 3 - Day - - - - - - 156 1.04 - - : -
Sta 3 - Night - - - - - - 32 1.03 - -
Sta 5 - Day - - - - - - 12 .83 - - B -
Sta 5 - Night - - - - - - 12 94 - - -
Sta 9 - Day - - - - - = 160 1.14 - B - -
Sta 9 - Night - - - - - - 36 .96 - )
Sta 10 - Day - - - - - - 2 1.10 - : : :
Sta 10 - Night - - - = - - 134 .94 -
sta 11 - Day - - - - - - 12 .88 - - - -
Sta 11 - Night - - - - - - 21 .71
Total Day - - - - - - 792 .97 - - - b
5D . (.107) . . .
Total Night - - - - - - 266 .84
sD (.269)




Species: Chinook Salmon Oncorhynchua tehawytecha (cont.)

Size Class 26-50 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77
Fyke Net No Wt No Wt No Wt No Wt No Wt No Wt
Sta A - Day - - - - - - 1 .85 - - - -
Sta A - Night - - - - - - - - - - - -
Sta B - Day - - - - - - - ~ - - - -
Sta B - Night - - - - - - - - - - - -
Sta C - Day - - - - - - - - - - - -
Sta C - Night - - - - - - - - - - - -
Sta D - Day - - - - - - - - - - - -
Sta D - Night - - - - - - 1 .92 - - - -
Sta E - Day - - - - - - - - - - . _
Sta E - Night - - - - - - 2 .77 - - - -
Sta 6 - Day - - - - - - - - - - - -
sta 6 - Night - - - - - - - - - - - -
Total Day - - - - - - 1 .85 - - - -
§D
Total Night - - - - - - 3 82 - - = -




Species: Chinook Salmon mcorhynchus tshawytscha (cont.)

Size Class 51-75 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77
Beach Seine No Wt No Wt No Wt No Wt No Wt No Wt
Sta 2 - Day - - - - - - 7 1.73 2 5.00 - -
Sta 2 ~ Night - - - - - - 6 1.73 1 4.00 1 2.20
Sta 3} - Day - - - - - - 4 1.68 - - - -
Sta 3 -~ Night - - - - - - 7 1.49 1 6.00 2 2.85
sta 5 - Dpay - - - - - - 4 1,65 1 2.00 4 3.85
sta 5 - Night - - - - - - 4 1.55 3 3.43 - -
Sta 9 - Day - - - - - - 4 1.93 2 5.50 - -
sta 9 - Night - - - - - - 6 1.63 - - - -
Sta 10 - Day - - - - - - 1 1.60 - - - -
Sta 10 - Night - - - - - - 10 2.02 - - 2 3.25
Sta 11 - pay - - - - - - 12 2.03 - - - -
s$ta 11 - Night - - - - - - 13 1.68 - - - -
Total Day - - - - - - 32 1.85 5 1.60 4 3.85
sD . (.217) (1.475) (.590)
Total Night 46 1.71 5 4.06 5 2.88
SD (.213) (1.113) (.429)




EYA]

Species: Chinook Salmon Oncoraygnchus tehavutacha

Size Class 51-75 mm

77
Wt

July 76
Fyke Net No Wt
Sta A -~ Day - -
Sta A - Night - -
Sta B - Day - -
Sta B - Night - -
Sta C - Day - -
Sta C - Night - -
Sta D - Day - -

Sta D - Night - -

Sta E - Day - -
Sta E - Night - -

Sta 6 - Day - -
Sta 6 - Night - -

Total Day - -
SD
Total Night - -




Species: Chinook Salmon Oncorhynchus tehawytscha (cont.)

Size Class 76-100 mm

July 76 Sept 76 rlov 76 March 77 May 77 July 77
Beach Seine No Wt No Wt No Wt No Wt No Wt No Wt
Sta 2 -~ Day - - - - - - - - 56 8.57 - -
Sta 2 -~ Night - - - - - - - - 7 8.64 1 8.00
Sta 3 - Day - - - - - - - - 29 8.55 6 8.9
Sta 3 - Night - - 1 7.00 - - - - 43 7.48 4 5.7C
Sta 5 - Day - - - - - - - - 93 7.58 22 6.7]
sta 5 - Night - - - - - - - - 13 7.12 38 9.12
Sta 9 - Day - - - - - - - - 30 9.39 5 9.08
sta 9 - Night - - - - - - - - 23 9.73 5 8.62
Sta 10 - Day - - - - - - - - 28 8.76 - -
sta 10 - Night - - - - - - - - 10 8.75 - -
Sta 11 - pay - - - - - - - - 10 8.95 - -
sta 11 - Night 6 11.50 - - - - - - 1 10.00 1 10.00
Total Day - - - - - - - - 246 8.33 33 7.47
sD (1.417) (1.000)
Total Night 6 11.50 1 7.00 - - - - 97 8.27 49 8.78

SD (2.311) (1.C0B)
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Species: Chinook Salmon Oncorhynchus tshawytacha (cont.)

Size Class 76-100 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77
Fyke Net No Wt No Wt No Wt No Wt No Wt No Wt
Sta A - bay - - - - - - - - - - - -
Sta A ~ Night - - - - - - - - - - - -
Sta B - Day - - - - - - - - - - - -
8ta B ~ Night - - - - - - - - - - - -
8ta C - Day - - - - - - - - - - 2 4.25
8ta C ~ Night - - - - - - - - - - - -
8ta D ~ Day - - - - - - - - - - 2 5.15
Sta D - Night 2 5.00 - - - - - - - - 1 9.00
gta E - Day - - - - - - - - - - - -
Sta B - Night - - - - - - - - - - - -
sta 6 - Day - - - - - - - - - - - -
Sta 6 - Night - - - - - - - - - - - -
Total Day - - - - - - - - - - 4 4.70
8D (.636)
Total ¥Night 1 5.00 - - - - - - - - 1l 9.00

8§D
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Species: Chinook Salmon Oncorhynchus tehawytecha (cont.)
Size Class 101-125 mm .

July 76 Sept 76 Nov 76 March 77 May 77 July 77
Beach Seine No Wt No Wt No Wt No Wt No Wt No Wt
Sta 2 -~ Day - - 1 9.00 2 12.50 1 12.00 12 10.63 4 1l4.63
Sta 2 -~ Night - - 2 17.00 - - - - 1 12.00 2 11.50
sta 3 =~ Day 1 16.50 1 13.00 - - - - 10 13.50 5 11.20
sta 3 =~ Night 1 11.10 2 16.50 1 11.00 1 14.70 15 13.05 20 12.00
Sta 5 - Day - - - - - - - - 8 10.75 17 12.69
Sta 5 -~ Night - - 3 15.33 - - 1 15.00 6 9.83 39 13.31

*

sta 9 - Day - - - - - - - - 10 12.40 12 14.08
Sta 9 - Night - - 4 13.23 - - - - 27 12.96 54 13.65
sta 10 - Day - - - - 1 12.00 1 17.00 9 11.56 6 10,92
Sta 10 - Night - - 1 11.50 1 14,00 - - 10 9.80 61 13,33
Sta 11 - Day 1 12.00 1 18.70 - - - - 11 12.50 8 13.69
sta 11 - Night 70 15.62 10 15.50 1 19.50 - - 7 11.00 50 16.74
.Total Day 2 14.25 3 13.57 3 12.33 2 14.50 60 11.90 52 12.97
8D (3.182) (4.875) ( .455) (3.536) (1.050) (1.148)
Total Night 71 15.38 22 15.11 J 14.83 2 14.70 66 11.99 226 14.02
8D (1.372) (4.328) ( .354) (1.470) (1.553)



Species: Chinook Salmon Oncorhynchus tshawytscha (cont.)

Size Class 101-125 mm

July 76 Sept 16 Nov 76 March 77 May 77 July 77
Fyke Net No Wt No Wt No Wt No wt No Wt No Wt
Sta A - Day - - - - - - - - - - - -
Sta A - Night - - - - - - - - - - - -
Sta B ~ Day - - - - - - - - - - - -
Sta B - Night - - - - - - - - - - - -
sta C - Day - - - - - - - - - - - -
Sta C - Night - - - - - - - - - - - -
Sta D - Day - - - - - - - - - .- - -
§ta D - Night - - - - - - - - - - 1 11.00
sta E - Day = - - - - - - - - - - -
Sta E - Night - - - - - - - - - - - -
Sta 6 - Day - - - - - - - - - - - -
Sta 6 - Night - - - - - - - - - - - -
Total Day - - - - - - - - - - - -
8D
Total Night - - - - - - - - - - 1 11.00
8D




Species: Chinook Salmon Oncorhynchus tshawytscha (cont.)

Size Class 151-175 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77

Beach Seine No Wt No Wt No Wt No Wt No Wt No Wt
Sta 2 - Day - - - - - - - - - - - -
sta 2 - Night - - - - - - 2 37.30 - - - -
sta 3 - Day - - - - - - - - - - - -
sta 3 =~ Night - - - - - - 2 50.00 2 34.50 - -
sta 5 - Day - - - - - - - - - - - -
" Sta 5 =~ Night - - - - - - 1 54.00 - - - -
sta 9 - Day - - - - - - - - - - - -
sta 9 - Night - - - - - - 1 39,00 ° - - - -
sta 10 - Day - - - - - - - - - - - -
sta 10 - Night - - - - - - 1 49.00 - - - -
sta 11 - Day - - - - - - - - - - - -
sta 11 - Night - - - - 1 30.00 1 48.00 - - - -
Total Day - - - - - - - - - - - -
8D

Total Night - - - - 1 30.00 8 45.63 2 34.50 - -

sD (6.520) (.710)




Species: Chinook Salmon Oncorhynchus tshawytscha (cont.)

Size Class 126-150 mm *

July 76 Sept 76 Nov 76 March 77 May 77 July 77 .
Beach Seine No Wt No Wt No Wt No wt No wt No Wt
Sta 2 -~ Day - - - - - - - - e - - -
sta 2 - Night - - 4 20.06 - - 1 26.00 - - - -
Sta 3 - Day - - 2 25.25 - - - - - - 1 20.00
Sta 3 ~ Night - - 9 20.06 3 23.00 1 26.00 5 23,80 1 19.00
Sta 5 - Day - - - - 1 15.00 - - - - - -
sta 5 = Night - - - - - - - - - .- - -
» Sta 9 - Day - - 1 22.50 3 20.33 - - - - - -
3 sta 9 - Night - - 3 20.33 1 24.00 - - 1 22.00 - -
Sta 10 - Day - - - - - - 1 22.00 - - - -
Sta 10 - Night - - - - 2 21.50 - - 2 19.00 2 20.00
Sta 11 - pay - - 2 - 2 21.00 - - 3 25,33 1 23.10
Sta 11 - Night 1 23.50 3 20.00 2 25.00 - - - - 5 23.10
_Total Day - - 5 24,33 6 19.64 1 22.00 3 25.33 2 18.00
8D (1.660) (2,300) (3.510) (2.830)
Total Night 1 23.50 19 20.42 8 23.28 2 26.00 8 22.38 8 21.81

8D ( .761) (1.468) (2.110) (1.840)




Species:

Size Class

Chinook Salmon

Oncorhynchus tahawytacha

176-200 mm

Beach Seine

sta 2 - Day
Sta 2 -~ Night
sta 3 - Day
Sta 3 - Night
Sta 5 - Day
Sta 5 - Night
sta 9 - Day
sta 9 -~ Night
Sta 10 - pay
Sta 10 - Night
sta 11 - Day
sta 11 - tight
Total Day

s§D

Total Night

sD

(cont.)

Nov 76

Wt

March 77
No

65.50

1



Species: Chincok Salmon Oncorhynchus tshawytscha (cont.)

Size Class 201-250 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77
Beach teine No Wt No Wt No Wt No Wt No Wt No Wt
5ta 2 - Day - - - - - - 3 97.66 - - - -
Sta 2 - Night = = - - - - 2 115,50 - - - -
Sta 3 - Day - - - ~ - - - - - - - -
Sta 3 =~ Night - - - - - - - - - - - -
Sta 5 ~ Day - - - - - - - - - - - -
Sta 5 =~ Night - - - - - - 1 100.00 - - - -
Sta 9 - Day - - - - - - - - - - - -
Sta 9 - Night - - - - - - - - - - - -
Sta 10 - Day - - - - - - - - - - - -
Sta 10 -~ Night - - - - - - - - - - - -
Sta 11 - Day - - - - - - - - - - - -
sta 11 ~ Night - - - - - - 4 90.50 - - - -
Total Day = - - - - - 3 97.686 - - - -
8D (-2.517)
Total Night - - - - - - 7 109.28 - - - -

8D (24.109)




Specles: Starry Flounder Platichthys stallatus

Size Class 0-25 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77 .

Beach Seine No Wt No Wt No Wt o Wt No Wt No Wt
Sta 2 -~ Day - - - - - - - - - - _ -
Sta 2 - Night - - - - - - - - - - - -
Sta 3 - Day - - - - - - - - - - - -
Sta 3 =~ Night - - - - - - - - - - - -
Sta 5 = Day - - - - - - - - - - - -
Sta 5 -~ Night - - - - - - - - - - - -
sta 9 =~ Day - - - - - - - - - - - -
sta 9 =~ Night - - - - - - - - - - - -
Sta 10 - Day - - - - - - - - - - - -
Sta 10 ~ Night - - - - - - - - - - - -
sta 11 - Day 4 .173 - - - - - - - - - -
Sta 11 -~ Night 3 .184 - - - - - - - - - -
Total Day 4 .173 - - - - - - - - - -
8D (.046)

Total Night 3 .184 - - - - - - - - - -

8D (.048)




Specles: Starry Flounder Plattchthys stellatus (cont.)

Size Class 26-50 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77

Beach Seine No Wt No Wt No_ Wt No Wt No Wt No Wt
Sta 2 - Day 11 .95 - - - - - - - - 3 1.80
Sta 2 =~ Night 6 1.26 - - - - - - - - - -
sta 3 - Day 366 .93 11 1.27 - - - - - - 28 1.41
sta 3 - Night 71 1.08 - - 2 1.55 - - - - 15 1.51
sta 5 - Day - - 1 1.25 - - - - - - 8 1.33
sta 5 =~ Night - - - - - - - - - - -

Sta 9 - Day 10 1.66 - - - - - - - - 1 2.00
Sta 9 - Night 32 1.16 - - - - - - - - - -
Sta 10 - Day 16 .97 1 1.50 - - - - - - 13 1.15
Sta 10 - Night 73 .39 - - - - - - - - - -
Sta 1l - Day 50 .97 213 - 6 1.91 - - - - 64 1.34
Sta 11 - Night 100 .83 53 1.43 - - - - - - 25 1.20
Total Day 453 .95 226  1.34 6 1.91 - - - - 117 1.35
8§D (.127) (.139) (.580) (.140)
Total Night 282 .88 53 1.43 2 1.55 - - - - 40 1.29

8D (.309) (.210), (.070) (.156)



Species: Starry Flounder Platichthys stellatus (cont.)

Size Class 26-50 mm

July 76 Se; . 76 Nov 76 March 77 May 77 July 77
Pyke Net No We No Wt No Wt No Wt No Wt No Wt
Sta A - Day - - - - - - - - - - - -
Sta A - Night 2 .54 - - - - - - - - - -
Sta B ~ Day - - - - - - - - - - - -
Sta B ~ Night - - - - - - - - - - - -
Sta C - Dpay - - - - - - - - - - - -
sta C - Night - - - - - - - - - - - -
Sta D - Day - - - - - - - - - - 1 1.00
Sta D - Night - - - - - - - - - - - -
Sta E - Day - - - - - - - - - - 1 1.80
Sta E ~ Night - - - - - - - - - - - -
sta 6 - Day - - - - - - - - - - - -
Sta 6 - Night - - - - - - - - - - - -
Total Day - - - - - - - - - - 2 2,40
8D (.566)
Total Night 2 54 - - - - - - - - - -

sD (.010)




Species: Starry Flounder Platichthye stellatus (cont.)

Si.» Class 51-75 mm

July 76 Sept 76 Nov 76 March 77 May 77

Beach Seine No Wt No Wt No Wt No We No Wt
Sta 2 - Day 15 3.18 14 2.96 1 1.80 3 4.67 - -
Sta 2 - Night 5 3.11 - - 1 3.40 - - - -
Sta 3 - Day 2 3.94 29 2.16 9 2.53 4 3.25 1 2.00
Eta 3 -~ Night 6 3.25 - - 50 3.18 2 3.50 - -
Sta 5 - Day 1 5.00 - - - - - - - -
Sta 5 =~ Hiygnt - - - - 1 4.40 - - - -
5ta 9 - Day 16 3.62 - - 1 3.30 - - - -
Sta 9 - Night 32 2.86 - - - - 2 4.00 - -
Sta 10 - Day 8 3.73 4 3.23 9 3.08 - - - -
Sta 10 - Night 6 3.e68 - - - - - - - -
Sta 11 - Day 5 2.41 8 - 12 3.04 9 4.22 - -
Sta 11 - Night 8 3.13 53 3.32 99  2.85 2 3,00 - -
Total Day 47 3.41 55 2.49 32 2,88 16 4.06 1 2.00
8D (.494) (.425) (.289) (.530)

Total Night 57 3.16 53 3.32 151 2.9% 6 3.50 - -

8§D (.230) (.520) (.241) (.450)



Species: Starry Flounder Platichthys atellatus (cont.)

Size Class 51-75 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77

Fyke Net No Wt No Wt No Wt No Wt No Wt No Wt
Sta A - Day 2 4.80 - - - - - - - - - -
Sta A - Night - - - - - - - - - - - -
Sta B - Day - - - - - - - - - - - -
Sta B - Night - - - - - - - - - - - -
Sta C - Day - - - - - - - - - - - -
Sta C - Night - - - - - - - - - - - -
Sta D - Day - - 1 4.55 - - - - - - - .
Sta D - Night - - - - - - - - - - - -
Sta E - Day - - - - - - - - - - - -
Sta E ~ Night - - - - - - - - - - - -
Sta 6 - Day - - - - - - - - - - - -
Sta 6 - Night - - - - - - - - - - - -
Total Day 2 4.80 1 4.55 - - - - - - - -
§D

Tota). Might - - - - - - - - - - - -

sD




Species: Starry Flounder Platichthys etellatus (cont.)
Size Class 76-100 mm

July 76 Sept 76 Nov 76 March 77 May 77 July 77
Beach Seine No Wt No Wt No Wt No Wt No Wt No Wt
Sta 2 -~ Day - - - - 1 6.70 - - - - - -
Sta 2 - Night - - - - 1 7.20 - - - - - -
Sta 3 - Day - - 9.50 - - - - 2 8.50 - -
Sta 3 - Night - - - 2 7.70 - - 13 10.11 - -
Sta 5 -~ Day - - - - - - - - - - - -
S§ta 5 =~ Night - - - - - - - - 2 10.00 4 7.33
Sta 9 - Day 1 6.33 - - - - - - - - 1 10.50
S5ta 9 - Night 1 4.00 1 15.00 - - - - 7 10.43 - -
sta 10 - Day 1 7.50 - - - - - - 1 9.00 - -
Sta 10 - Night - - - - - - - - 4 8.63 - -
Sta 11 - Day - - 1 - - - 2 6.00 2 7.75 - -
Sta 11 - Night - - 1 5.60 3 7.33 - 8 2.24 - -
Total Day 2 6.92 2 9.50 1 6.70 2 6.00 5 8.30 1 10.50
8D (.739) (8.370) ( .542)
Total Night 1 4.00 2 6.65 6 7.41 - - 34 8.14 4 7.33
8D (12.960) (.657) (3.370) (3.R800)

N e

-t



Species:

Starry Flounder Platichthys stellatus (cont.)

Size Class 101-125 mm
July 76 Sept 76 Nov 76 March 77 May 77 July 77

Beach Seine No Wt No Wt No Wt No Wt No Wt No Wt
Sta 2 Day - - - - - - - - - - - -
Sta 2 Night - - - - - - - - - - - -
Sta 3 Day - - - - - - - - - - - -
Sta 3 Night - - - - 1 16.00 1 16.00 2 19.00 - -
sta 5 Day - - - - - - - - - - 2 23.00
sta S Night - - - - - - 1 25.00 10 20.80 - -
sta 9 Day - - - - - - - - 1 21.00 - -
sta 9 Night - - - - - - - - 3 20.00 1 28.00
Sta 10 Day 2 20.50 - - - - 1 15.00 3 17.33 - -
Sta 10 - Night - - - - - - - - 3 16.67 - -
Sta 11 Day - - - - - - - - 1 24.00 - -
Sta 11 Night - - - - - - - - - - 2 23.50
Total Day 2 20.50 - - - - 1 15.00 S 19.40 2 23.00
8D (3.000)
Total Night - - - - 1 16.00 2 20.50 18 19.78 3 25.00
8D (1.530) (2.59¢t



Species: Starry Flounder Platichthye etellatus (cont.)

Size Class 126-150 mm

July 76 Sept 76 Nov 76 March 77 May 77 July
Beach Seine No Wt No Wt No Wt No Wt No Wt No
Sta 2 -~ Day - - - - - - - - - - -
Sta 2 - Night - - - - - - 2 30.00 - ¢o- -
Sta 3 - Day 1 28.00 1 33.00 - - - - 2 29.50 -
sta 3 - Night - - - - 8 29.38 1 27.00 13 32.78 2
Sta 5§ - Day - - - - - - - - - - 14
Sta 5 = Night - - - - - - - - 3 33.33 2
° Sta 9 ~ Dpay 1 35.%50 - - - - - - - - 2
- Sta 9 -~ Night - - 1 32.00 1 30.00 - - 3 31.67 2
Sta 10 - pay - - - - - - - - - - -
§ta 10 - Night - - - - - - - - 3 27.83 1
Sta 1l - Day 1 41.00 4 - - - 1 40.00 1 40.00 1
Sta 11 - Night - - - - - - - - - - 4
Total Day 3 34.83 5 33.00 - - 1 40.00 3 33.00 17
8D (6.526) (6.060)
Total Night - - 1 32.00 9 29,45 3 29,00 22 31.99 11

8D (.210) (1.730) (1.830)
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Species: Starry Flounder Platichthys atellatus (cont.)

Size Class 151-175 mm

July 76 Sept 76 Nov 76 March 77 May 77
Beach Seine No Wt No Wt No Wt No Wt No Wt
Sta 2 =~ Day - - - - - - - - - -
Sta 2 - Night - - - - 2 33.00 2 51.00 - -
Sta 3 - Day - - - - - - - - 3 53.67
Sta 3 - Night - - - - 42 43.43 3 57.00 5 58.20
§ta 5 - Dpay - - - - - - 1 55.00 - -
Sta 5 - Night - - - - - - 3 34.67 1l 53.00
Sta 9 - Day 1 48.50 - - - - - - - -
Sta 9 - Night 1 48.50 4 45.63 - - 1 55.00 - -
Sta 10 - Day 1 44.50 - - - - - - - -
Sta 10 - Night - - - - - - - - - -
Sta 11 ~ Day - - 5 - - - 1 75.00 - -
Sta 11 - Night - - - - - - 1 41.00 - -
Total Day 2 46.50 5 - - - 2 65.00 3 53.67
8D (2.830) (14.140) ( 8.390)
Total Night 1 48.50 4 45.63 44 42.96 10 47.75 6 55.60

8D (9.460) (2.110) ( 7.300) (15.470)
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Species: Starry Flounder Platichthys stellatus (cont.)

Size Class 151-175 mm

July 76 Sept 76 Wov 76 “arch 77 May 77 July

Fyke Net No Wt Yo We Ho Wt No We No Wt No
Sta A - Day - - - - - - - - - - -
Sta A - Night - - - - 1 37.00 - - - - -
Sta B - Day - - - - - - - - - - -
Sta B - Night - - - - - - - - - - -
gta C - Day - - - - - - - - - - -
§ta C ~ Night - - - - - - - - - - -
8ta D ~ Day - - - - - - - - - - -
8ta D ~ Night - - - - - - - - - - -
Sta E - Day - - - - - - - - - - -
Sta E - Night - - - - - - - - - - -
8ta 6 - Day - - - - - - - - - - -
8ta 6 ~ Night - - - - - - - - - - -
Total Day - - - - - - - - - - -
8D

Total Night - - - - 1 37.00 - - - - -

8§D




Species: Starry Flounder Platichthys stellatus (cont.)

Size Class 176~200 mm

July 76 Sept 76 Nov 76 March 77 May 77 July
Beach Seine No Wt No Wt No Wt No Wt No Wt No
Sta 2 - Day - - - - - T - - - - - -
Sta 2 - Night - - - - - - 1 79.00 - - -
Sta 3 - Day - - 1 61.00 - - 1 71.00 13 77.38 -
S§ta 3 -~ Night - - - - 2 62,00 1 100.00 4 65.00 -
Sta 5 = Day - - - - - - - - - - -
S5ta 5 - Night - - - - - - - - - - -
gta 9 -~ Day - - - - - - - - - - -
Sta 9 -~ Night - - 1 67.00 - - - - - - -
Sta 10 - Day - - 1 60.00 - - - - 1 76.00 17

Sta 10 - Nivht - - - - - - - - - - -

Sta 11 - Day - - 1 - - - 1 76.00 - - -
Sta 11 ~ Night - - - - - - - - - - 1 o6&
Total Day - - 3 60.50 - - 2 73.50 14 76.69 1 7
8D (.707) ( 3.540) ( 9.910)

Total Night - - 1 67.00 2 62.00 2 89.50 4 65.00 1 ex

8D (14.850) (10.920)
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Species: Starry Flounder Platichthys stellatus (cont.)

Size Clasg 201-250 mm

July 76 Sept 76 Nov 76 March 77 May 77 Ju
Beach Seine No Wt No Wt No Wt No Wt No Wt No.
Sta ? -~ Day - - - - - - - - - - -
Sta 2 - Night - - - - - - - - - - -
sta 3 - Day - - - - - - - - 1 132.00 -
Sta 3 - Night - - - - - - - - - - -
sta 5 -~ Day - - - - - - - - - - -
-8ta 5 - Night - - - - - - 1 107.00 - - -
sta 9 -~ Day To- - - - - - - - - - -
sta 9 -~ Night - - - - - - - - - - -
Sta 10 ~ Day - - - - - - - - - - -
§ta 10 - Night - - - - - - - - - - -
Sta 11 - Day - - - - - - - - - - -
Sta 11 - Night - - - - - -~ - - - - -
Total Day - - - - - - - - 1 13.20 -

sD
Totel Night - - - - - - 1 107.00 - - -



961

Species: Largescale Sucker Catogtomus macrocheilus

Size Class 26-50 mm

July 76 Sept 76 Nov 76 March 77 May 77 Ju.
Beach Seine No Wt No Wt No wt No Wt No Wt No
Sta 2 - pay 5 .60 - - - - - - - - -
Sta 2 -~ Night - - - - - - - - - - -
Sta 3 - Day '| - - - - - - - - - - -
§ta 3 - Night - - - - - - - - - - -
Sta 5 - Day ! 2 .55 - - - - - - - - -
§ta 5 - Night : - - - - - - - - - - -
Sta 9 ~ Day FE—— - - - - - - - - - -
Sta 9 =~ Night - - - - - - - - - - -
Sta 10 - Day - - - - - T - - - - C - -
Sta 10 - Night - - - - - - - - - - -
Sta 11 - Dpay - - - - - - - - - - -
Sta 11 - Night - - - - - - - - - - ~
Total Day 7 .59 - - - - - - - - -
8§D (.218)
Total Night - - - - - - - - - - -

8D



L61

Species:

Size Class

Largescale Sucker

51-75 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night
S§ta 3 - Day
Sta 3 - Night
8t. 5 =~ Day
Sta 5 - Night
Sta 9 -~ Day
Eta 9 =~ Night
8ta 10 ~ Day
Sta 10 - Night
Sta 11 - Day
Sta 11 - Night
Total Day

8§D

Total Night

8D

Catostomus macrocheilus

Sept 76

Wt

1.70

(.210)

2.48



861

Species: Largescale Sucker Catogtomus maorocheilus (cont.)
Size Clags 51-75 mm

July 76 Sept 76 Nov 76 March 77 May 77
Fyke Net No Wt No wt No Wt No Wt No Wt
Sta A - Day - - - - - - - - - -
Sta A - Night - - - - - - - - - -
Sta B - pay - - - - - - - - - -
Sta B - Night - - - - - - - - - -
Sta C - Day - - - - - - - - - -
Sta C - Night - - - - - - - - - -
Sta D - Day - - 2 1.81 - - - - - -
§ta D ~ Night - - - - 1 2.70 - - - -
Sta E - Day - - - - - - - - - -
Sta E - Night - - - - - - - - - -
Sta 6 - pay - - - - - - - - - -
Sta 6 - Night - - - - - - - - - -
Total Day - - 2 1.81 - - - - - -
§D (.580)
Total Night - - - - 1 2.70 - - - -

8D

Ju

No
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Species: Largescale Sucker Catostomus macrocheilus (cont.)

Size Class 76-100 mm

July 76 Sept 76 Nov 76 March 77 May 77 Ju'
Beach Seine No wt No Wt No Wt No Wt No Wt No
Sta 2 - Day - - - - - - - - - - -
Sta 2 - Night - - - - - - - - - - -
sta 3 - Day - - - - - - - - - - -
Sta 3 - Night - - - - 1 7.60 - - - - -
sta 5 - Dpay - - - - - - - - 1 9.00 -
sta 5 -~ Night - - - - - - - - - - -
sta 9 - Day - - - - - - - - - - -
gta 9 -~ Night - - - - - - - - - - -
gta 10 - Day - - - - - - - - - - -
Sta 10 - Night - - - - - - - - - - -
sta 11 - pay - - - - - - - - - - -
sta 11 - Night - - - - - - - - - - -
Total Day - - - - - - - - 1 9.00 -
8D
Total Night - - - - 1 7.60 - - - - -

8D



00T

Species: Largescale SuckerCatostomus macrochetlus (cont.)

Size Class 76-100 mm

July 76 Sept 76 Nov 76 March 77 May 77 July
Fyke Net No Wt No Wt No Wt No Wt No Wt No
sta A - Day - - - - - - - - - - -
Sta A - Night - - - - - - - - .
Sta B - Day - - - - - - - -
Sta B - Night - - - - - - - -
sta C - Day - - - - - - - -
Sta C - Night - - - - 1 5.90 - -
Sta D ~ Day - - - - - - - -
Sta D - Night - - - - - - - -
Sta E -~ Day - - - - - - - -
Sta E ~ Night - - - - - - - -
sta 6 - Day - - - - - - - -
sta 6 - Night - - - - - - - -
Total Day - - - - - - - -
sD
Total Night - - - - - - - -

8D 1 5.90
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Species: Largescale Sucker C(atostomus macrochetlus (cont.)

Size Class 151-175 mm

July 76 Sept 76 Nov 76 March 77 May 77

Beach Seine No we No We No Wt No We No e
sta 2 - Day - - - - - - - - - -
Sta 2 - Night - - - - - - - - - -
sta 3 - Day - - - - - - - - - -
sta 3 - Night - - - - - - - - - -
sta 5 =~ Day - - - - - - - - - -
5%a 5 - Night 117 42.13 - - - - - - - -
8ta 9 -~ Day - - - - - - - - - -
fta 9 - Night 4 36,25 - - - - - - - -
sta 10 - Day - - - - - - - - - -
Sta 10 - Night - - - - - - - - - -
Sta 11 - Day - - - - - - - - - -
gta 11 - Night - - - - - - - - - -
Total Day - - - - - - - - - -
8D

Total Night 121 40.89 - - = e - - - - -

8D (7.187) =

Jul
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Species: Largescale Sucker Catostomus macrochetlus (cont.)

Size Class 201~250 mm

July 76 Sept 76 Nov 76 March 77 May 77 Jul
Beach Seine No Wt No Wt No Wt No Wt No Wt No
Sta 2 - Day - - - - - - - - - - -
sta 2 - Night - - - - - - - - - - -
Sta 3 - Day - - - - - - - - - - -
Sta 3 -~ Night - - - - - - - - - - -
sta 5 « Day - - - - - - - - - - -
sta 5 - Night 4 120.00 - - - - - - - - -
sta 9 -~ Day - - - - - - - - - - -
STa 9 - Night - - - - - - - - - - -
Sta 10 - Day - - - - - - - - - - -
STa 10 - Night 1 132.00 - - - - - - - - -
§ta 11 - Day - - - - - - - - - - -
gsta 11 - Night - - - - - - - - - - -
Total Day - - - - - - - - - - -
8D
Total Night S5 122.40 - - - -~ - - - - -

8D



S0z’

Species:

Largescale Sucker

Catostomus macrocheilus (cont.)

Size Class 251-300 mm
July 76 Sept 76 Nov 76 March 77 May 77

Beach Seine No Wt No Wt No Wt No Wt No Wt
Sta 2 - Day - - - - - - - - - -
Sta 2 - Night - - 1 235.00 - - - - - -
Sta 3 -~ Day - - - - - - - - - -
Sta 3 - Night - - 1 195.00 - - - - - -
Sta 5 ~ Day 1 114.00 - - - - - - - -
STa 5 = Night 1 172.00 - - - - - - - -
8ta 9 =~ Day - - - - - - - - - -
Sta 9 -~ Night - - - - - - - - 1 185.00
sta 10 ~ Day - - - - - - - - - -
sta 10 ~ Night - - - - - - - - - -
8ta 11 - Day - - - - - - - - - -
Sta 11 - Night - - - - - - - - - -
Total Day 1 114.00 - - - - - - - -
€D

Total Night 1 172.00 2 215.00 - - - - 1 185.00

(28.284)
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Species: Largescale Sucker C(Catostomus macrocheilus (cont.)
1

Size Class 350> mm

July 76 Sept 76 Nov 76 March 77 May 77 Ju.
Beach Seine No Wt No Wt No Wt No Wt No Wt  No
S§ta 2 - Day - - - - - - - - - - -
Sta 2 - Night - - 11 1175 1 600 3 563 - - -
Sta 3 - Day 2 563 10 1175 - - - - - - -
Sta 3 - Night - - 1 n7 S 669 - - - - 1
sta 5 -~ Day - - - - - - 4 1141 3 889 -
sta 5 -~ Night ‘- - 2 907 - - 1 1283 - - -
Sta 9 - Day - - - - - - - - - - -
Sta 9 - Night - - 1 9l6 - - 1 870 - - -
Sta 10 - Day - - - - - - - - . - - -
Sta 10 - Night 2 652 ‘- - - - 1 1654 - - -
8ta 11 - Day - - 8 - 1 1440 4 1041 - - -
Sta 11 - Night - - 1 1129 - - - - - - 7
Total Day 2 563 18 1175 1 1440 8 1091 3 889 -
8D (26.870) (431.540) (200.100) {139.170)
Total Night 2 632 16 924 6 657 5 1125 - - 8

§D (33.930) (207.160) (175.630) (370.300) (3.
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Species: Largescale Sucker Catostomus macrocheilus (cont.)

Size Class 350> mm

July 76 Sept 76 Nov 76 March 77 May 77 Ju
Fyke Net No Wt » No Wt No Wt HNo we No wt Ro
Sta A - Day - - - - - - - - - - -
Sta A - Night - - - - - - - - - - -
Sta B - Day - - - - - - - - 1 1059 -
§ta B - Night - - - - 1 527 - - - - -
8ta C - Day - - - - - - - - - - -
Sta C - Night - - - - - - - - - - -
Sta D - Day - - - - - - - - - - -
Sta D = Night - - - - - - - - - - -
Sta ® - Day - - - - - - - - - - -
Sta E -~ Night - - - - - - - - - - -
Sta 6 ~ Day - - - - - - - - - - -
sta 6 - Night - - - - - - - - - - -
Total Day - - - - - - - - 1 1059 -
8D
Total Night - - - - 1 627 - - - - -

8D
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Species Threespine Stickleback Gasterveteus aculectus

Size Class C-25 mm

July 76 Sept 76 Nov 76 March 77 May 77 July

Beach Seine No Wt No Wt No Wt No Wt No Wt No
8ta 2 =~ Day - ~ - - - - - - - - -
Sta 2 - Night - - - - - - - - - - -
sta 3 =*Day - - - - - - - - - - 4
gta 3 - Night - - - - - - - - - - -
gta 5 =« Day - - - - - - - - - - -
sta 5 - Night - - - - - - - - - - -
8ta 9 -~ Day - - - - - - - - - - -
sta 9 =~ Night - - - - - - - - - - -
8ta 10 ~ Day - - - - - - - - - - -
sta 10 -~ Night - - - - - - - - - - -
Sta 11 ~ Day - - - - - - - - - - -
sta 11 - Night - - - - - - - - - -
Total Day - - - - - - - - - - 4
8D

‘Yotal Night - - - - - - - - - - -

8D

A
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Species Threespine Stickleback

Bize Clasg 26-50 mm

Beach Seine
"Sta 2 - Day
8ta 2 ~ Night
8ta 3 - Day
8ta 3 ~ Night
8ta 5 -~ Day
8ta 5 -~ Night
Sta 9 -~ Day
Sta 9 - Night
Sta 10 - Day
Sta 10 - Night
Sta 11 - Day
8ta 1l - Night
Total Day

8D

Total Night

8D

Gasterosteus aculeatus (cont.)
July 76 Sept 76 Nov 76 March 77 May 77
No Wt No Wt No wt No wt No Wt
- - 1 1,15 1 .00 - - - -
7 .64 - - 2 1.10 3 1.00 - -
155 .67 ‘352 1.33 - - - - - -
3 .59 1 1.60 30 1.31 4 1.50 - -
2 .83 1 1.10 1 1.10 6 )..09 - -
6 .89 H 1.28 1 1.20 4 1.08 - -
7 1.37 1 .80 - - 4 1.00 - -
2 1.10 - - - - - - - -
1 .80 - - 1 1.50 1 1l.00 - -
1 .95 - - 1 1.05 - - -
2 .70 22 1.23 4 1.19 - -
160 .68 35¢ 1.32 3 1.0% 6 1.00 - -
(.043) (.050)
26 «90 29 1.24 a8 1,29 16 1.15 - -
(.307 (1.240) (.024) (.184)

Jul-
No




o1z

Species
Size Class 26-50 mm

July 76
Prka Net No wt
Sta A - Day - -
8ta A -~ Night 5 .40
Sta B ~ Day - -
8ta B - Night - -
Sta C - Day - -
S5ta C - Night 2 .39
Sta D - Day - -
Sta D - Night 3 .75
8ta E -~ Day 1 .48
Sta E ~ Night 7 .58
8ta 6 - Day - -
Sta 6 ~ Night - -
Total Day 1 .48
8D
Total Night 17 .53
8D (.152

Threespine Stickleback Gastervsteus aculeatus
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Species

Size Class

Threespine Stickleback

51-75 mm

Beach Seine

sta 2 - Day
Sta 2 -~ Night
sta 3 - Day
Sta 3 =~ Night
§ta 5 - Day
Sta 5 - Night
sta 9 ~ Day
sta 9 - Night
Sta 10 - Day
sta 10 - Nigh
Sta 11 - Day
§ta 1l - Nigh®
«~Tokal Day

8D

Total Night

8D

Gasterosteus ac.leatus (cont.)
July 76 Sept 76 Nov 76 March 77 May 77
No wt No Wt No Wt No Wt No Wt No
1 3.00 1 1.85 - - - - 24 2.84 1
1 2.63 - - 3 1.97 7 2.43 3 2.63 1
1 3.35 - - 1 1.30 - - 1 2.10 2
- - - - 8 1.76 8 2.50 4 2,73 3
1 2.63 - - 2 1.50 12 1.72 - - 6
1 2.25 1 1.60 2 1.70 7 1.69 6 2,72 10
6 3.25 - - - - 11 2.00 - - S
34 3.47 - - - - - - - - 9
3 2.91 - - - - 2 2,50 - - 5
5 3.65 - - - - 3 2.00 - - -
- - - - - - 2 2.00 3 3,13 1
- - - - 1) 1.53 1l 2,00 1 2.10
12 3.10 1 1.85 3 1.43 27 1.91 28 2.84 20
(.233) (.166) (.240) (.239)
41 3.44 1 1.60 18 1.72 26 2.19 14 2,66 23
(.265) (.197) (.324) (.153)
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Species

Threespine Stickleback Gasterosteus aculeatus

Size Class 51-75 mm
Fke Net

Sta A - Day
Sta A - Night
Sta B - Day
§ta B - Night
8ta C - Day
§ta C -~ Night
8ta D ~ Day
Sta D - Night
S8ta E - Day
Sta E - Night
sta 6 - Day
s8ta 6 - Night
Total Day

8D

Total Night
8D

{cont.)

July 76 Sept 76 Nov 76 March 77 May 77
No Wt No Wt No Wt No Wt No Wt
1 3.25 - - - - - - 1 2.70
- - - - - - - - 2 3.05
1 3,14 - - - - - - 2 2.75
2  3.95 - - - - 1 2.45 1 1l.70
2 1.67 - - - - - - 1 2.50
3 3.29 - - - - 10 1.58 1 2.00
5 3.32 - - - - - - 3 2.83
1  3.60 - - - - - - 2 3,38
3 3.20 - - - - - - 3 3.40
- - - - 1 2.10 - - - -
8 3.08 - - 1 2,10 10 1.58 7  2.67

(1.739) (.230) (.613)
10 3.35 - - - - 1 2.45 9 3.03

( .246) (.342)

25
17
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Species Threespine Stickleback GCasterosteus aculeatus (cont.)
Size Class  76~100 mm

July 76 Sept 76 Nov 76 March 77 May 77 July
Beach Seine No Wt No Wt No Wt No Wt No Wt No
Sta 2 =~ Day - - - - - - - - - - -
Sta 2 - Night - - - - - - - - - - -
8ta 3 -~ Day - - - - - - - - - - 1
sta 3 =~ Night - - - - - - - - - - -
Sta 5 - Day - - - - - - - - - - -
sta 5 =~ Night - - - - - - - - - - -
sta 9 -~ Day - - - - - - - - - - -
g8ta 9 ~ Night - - - - - - - - - - 1
sta 10 - Day - - - - - - - - - - -
sta 10 - Night - - - - - - - - - - -
sta 11 - Day - - - - - - - - - -
8ta 11 - Night - - - - - - - - - - -
Total Day - = - = - - - - = = 1
8D
Total Kight - - - - - - - - - - 1

8D

6

[
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Species Threespine Stickleback (Gaaterosteus aculeatus (cont.) - AL

Siza Class 76-100 mm e e
July 76 Sept 76 Nov 76 7 March 77 .« May 77

Jul
ke Net No Wt No Wt - Ro LARE No Wt - No Wt No
Sta A - Day - - - - - - = ,‘“ - e el -
5ta A - Night - - - - - - - - - -
Sta B - Day - - - - < » ’ ..? - 'v"é-‘" -
Sta B - Night - - - - el - -
Sta C -~ Day - - - - o e - o= -
Sta C - Night - - - - - - - . -
gta D - Day - - - - - - - - 1
Sta D - Night - - - - = L - - -
StaE ~ Day - - o« T - ' -’ g - ‘» ‘- - -
Sta E - Night - - - - - : - . -
8ta 6 - Day - - - e vella o - - -
8ta 6 ~ Night - - - - e, e - - -
Total Day - - - - e e - - 1
8D L
Total Night - - - - Co- - - - -
8D : .






'

[

RIS
rn Sculp




LI

Specins: staghorn Sculpin leptocottus armatus (cont.)

8ize Class 51-75 mm

July 76 Sept 76 Nov 76 March 77 May 77 Jul
Beach Seine No Wt No Wt No Wt No Wt No Wt No
Sta 2 - Day - - - - - - - - - - -
Sta 2 - Night - - - - - - - - - - -
Sta 3 - Day - - - - - - - - - - -
Sta 3 - Night - - - - - - - - - -
Sta 5 - Day - - - - - - - - 3.50 -
Sta 5 -~ Night = - = - - - - - - = -
Sta 9 - Day - - - - - - - - - - -
Sta 9 - Night - - - - - - - - - - -
Sta 10 - Day - - = = = - - - - - -
Sta 10 - Night - = - - = = - - - - -
Sta 11 - Day = = = = = = 2 2.00 - - -
Sta 11 - Night - - - - - - - 5 2.96 8
Total Day - - - - - - 2 2.00 2 3.50 -
8D (.140)
Total Night - - - - - - - - 5 2.96 17
8D (1.000)
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Species: Staghorn Sculpin Leptocottus armatus (cont.)

Size Class 51-75 mm

July 76 Sept 76 Nov 76 March 77 May 77

Fyke Net No Wt No Wt No Wt No Wt No Wt
Sta A - Day - - - - - - - - - -
Sta A - Night - - - - - - - - - -
Sta B - Day - - 1 4.70 - - - - 1 4.00
Sta B - Night - - - - - - - - 1 1.00
Sta C ~ Day - - - - - - - - - -
Sta C - Night - - - - - - - - - -
Sta D - Day - - - - - - - - - -
Sta D -~ Night - - - - - - - - - -
Sta E - Day - - - - - - - - - -
Sta E - Night - - - - - - - - - -
Sta 6 - Day - - - - - - - - - -
sta 6 - Night - - - - - - - - - -
Totai Day - - 1 4.70 - - - - 1 4.00
8D

Total Night - - - - - - - - 1 1.00

Ju
No



Species: Staghorn Sculpin [Leptocottus armatus (cont.)

Size Class 76-100 mm

July 76 Sept 76 Nov 76 March 77 May 77
Beach Seine No Wt No wt No Wt No Wt No Wt
Sta 2 =~ Day - - - - - - - - - -
Sta 2 - Night - - - - .- - - - - -
Sta 3 - Day - - - - - - - - - -
Sta 3 - Night - - - - - - - - - -
sta 5 - Day - - 1  5.80 - - - - 2 6.40
Sta 5 - Night - - - - - - - - - -
Sta 9 -~ Day - - - - - - - - - -
Sta 9 - Night - - - - - - - - - -
Sta 10 - Day - - - - - - - - - -
Sta 10 - Night - - - - - - - - - -
Sta 11 - Day - - - - - - - - - -
Sta 11 -~ Day - - - - - - - - - -
Total Day - - 1 5.80 - - ~ - 2 6.40
8D (.280)
Total Night - - - - - - - - - -
8D

NARNAANERA N

Pyke Net
gta B - Day - - - - - - - - - -
Sta B - Night - - 1 10.00 - - - - - -

Total Night - - 1 10.00 - - - - - -




Species: Staghorn Sculpin Leptocottus armatus (cont.)

Size Class 101-125 mm

July 76 Sept 76 Nov 76 March 77 May 77 July

Beach Seine No Wt No Wt No Wt No Wt No Wt No

Sta 2 - Day - - - - - - - - - - -

Sta 2 -~ Night - - - - 1 13.00 - - - - 1 2
Sta 3 - Day - - - - - - - - - - -

Sta 3 - Night - - - - 2 19.00 - - - - 2 2.
Sta 5 - Day - - - - - - - - - - 1 1o,
sta 5 - Night - - - - - - - - - - -

sta 9 -~ Day , - - - - - - - - - - 3 20
Sta 9 - Night - - - - - - - - - - -

Sta 10 - Day - - - - - - - . - - -

Sta 10 -~ Night - - - - 3 20.33 - - - - -

Sta 11 - Day - - - - - - - - - - 2 1w,
sta 11 - Night - - 1 22.00 10 16.30 - - - - 5 20,
Total Day - - - - - - - - - - 6 24.
8D

Total Night - - 1 22.00 l6 17.19 - ~ - - 8

8D (1.200)
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Species: Staghorn Sculpin Leptocottus armatus (cont.)
Size Class 101-125 mm

Sept 76 Nov 76 March 77 May 77 July,
Fyke Net No Wt No Wt No Wt No Wt No
Sta A -~ Day - - - - - - - - -
Sta A - Night 1 12.00 2 13.50 - - - - -
Sta B - Day - - - - - - - - -
Sta B - Night - - - - - - - - -
Sta C - Day - - - - - - - - -
Sta C - Night - - 1 25.00 - - - - -
Sta D - Day - - 1 19.00 - - - - -
Sta D - Night - - - - - - - - -
Sta E - Day - - - - - - - - -
sta E - Night - - 1l 16.00 - - - - -
sta 6 - Day - - - - -~ - - - -
sta 6 - Night - - - - - - - - -
Total Day - - 1 19.00 - - - - -
8D
Total Night 1 12.00 4 17.00 - - - - -

§D
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Species: Staghorn Sculpin Leptocottus armatus (cont.)

Size Class 126-150 mm

July 76 Sept 76 Nov 76 March 77 May 77 Ju

Beach Seine No Wt No Wt No wt No Wt No Wt No
Sta 2 - Day - - - - - - - - - - -
Sta 2 - Night - - - - - - - - - -

§ta 3 - Day - - - - - - - - - - -
§ta 3 - Night - - - - 1 34.00 - - - - 1
S§ta 5 =~ Day - - - - - - - - - - -
Sta 6 - Night - - - - - - - - - - -
5ta 9 -~ Day - - - - - - - - - - -
Sta 9 - Night - - - - - - - - - - -
Sta 10 - Day - - - - - - - - - - -
Sta 10 - Night - - - - 1 28.00 - - - -

Sta 11 - Day - - - - - - - - - - -
Sta 11 - Night - - - - 1 31.00 - - - - 1
Total Day - - - - - - - - - - -
8D

Total Night - - - - 3 31.00 - - - - 3

8D



€2z

Species: Staghorn Sculpin Leptocottus armatus (cont.)

Size Class 126-150 mm

July 76 Sept 76 Nov 76 March 77 May 77 Jul

Pyke Net No Wt No Wt No Wt No Wt No Wt No
Sta A - Day - - - - - - - - - - -
Sta A - Night - - - - 1 31.00 - - - - -
Sta B - Day - - - - 1 30.10 - - - - -
Sta B - Night - - - - - - - - - - -
Sta C - Day - - - - - - - - - - -
Sta C - Night - - - - 1 29.00 - - - - -
Sta D - Day - - - - 1 29.00 - - - - -
Sta D - Night - - - - - - - - - - -
Sta E - Day - - - - - - - - - - -
sta E - Night - - - - 1 26.00 - - - - -
Sta 6 - Day - - - - - - - - - - -
Sta 6 - Night - - - - - - - - - - -
Total Day - - - - 2 29.55 - - - - -
8D ( .778)

Total Night - - - - 3 28.60 - - - - -

8D (3.606)
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Species: Staghorn Sculpin Leptocottus armatus (cont.)

Size Class 176-200 mm

July 76 Sept 76 Nov 76 March 77 May 77 July
Beach Seine No Wt No Wt No Wt No Wt No Wt No
Sta 10 - Day - - - - - - - - - - -
Sta 10 - Night - - - - - - - - - - 1 11-
St 11 - Day - - - - - - - - - - -
Sta 11 - Night - - - - - - - - - - 1 1c
Total Night - - - - - - - - - - 2 10
(1
Fyke Net
Sta 6 - Day - - - - 1 106.00 - - - - -
Sta 6 - Night - - - - - - - - - - -

Total Day - - - - 1 106.00



Species: Prickly Sculpin Cottus asper

Size Class 26-50 mm

July 76 Sept 76 Nov 76 March 77 May 77 Jul
Beach Seine No Wt No Wt No Wt No Wt No wt No
Sta 2 - Day - - - - - - - - - - -
Sta 2 -~ Night - - - - - - - - - - -
Sta 3 - Day 3 .57 2 .76 - - - - 3 l1.03 -
Sta 3 - Night - - - - - - - - 14 1.11
Sta 5 ~ Day - - - - - - - - 1 1.50 -
Sta 5 =~ Night - - - - - - - - - - -
Sta 9 - Day - - - - - - - - 1 1.50 -
sta 9 - Night - - - - - - - - - -
sta 10 - Day - - - - - - - - 1 1.70 -
Sta 10 - Night - - - - - - - - - - -
Sta 11 - Day - - - - - - - - 5 1.59 -
Sta 11 - Night - - - - - - - - - - -
Total Day 3 .57 2 .76 - - - - 10 1,42 -
SD (.140) (.035) (.235)
Total Night - - - - - - - - 15 1.14
(.258)
RERA AR N AL
Fyke Net
Sta D - Day - - 1 .50 - - - - - - -

Total Day - - 1 .50 - - - - - - -
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Species:

Size Class

51-75 mm

Beach Seine -

Sta 2 - Day
Sta 2 =~ Night

Sta 3 - Day
Sta 3 - Night

Sta 5 =~ Day
sta 5 ~ Night

sta 9 - Day
sta 9 -~ Night

8ta 10 ~ Day
Sta 10 = Night

Sta 11 - Day
Sta 1) - Night

Total Day
sD

Total Night
8D

Frke Net

S8ta C - Day
Sta C =~ Night

Total Day
8D

Total Night

Prickly Sculpin

Cottus asper

July 76

No

Wt

{cont.)

Sept 76

No

Wt

Nov 76

No

Wt No

March 77

Wt

(=

1.63

1.63

AARRRRAARR

14

62

3.93
(1.332)
2,53
( .602

5.45
(.070)
5.10

1
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Species: Prickly Sculpin (ottus asper (cont.)
Size Class 76-100 mm

July 76 Sept 76 Nov 76 March 77 ay 77
Beach Seine No Wt No Wt No Wt No Wt No Wt
sta 10 - Day - - - - - - - - 5 7.88
Sta 10 - Night - - - - - - - - - -
Total Day - - - - - - - - S 7.88
§D (.850)
Size Class 101~125 mm
Beach Seine
8ta 10 ~ Day - - - - - - - - - -
8ta 10 - Night 1 34.00 - - - - - - - -
Total Night 1 34.00 - - - - - - - -
Rrke Net
Sta E - Day 1 28.00 1 30.50 - - - - - -
§ta B - Night - - 1l 28.00 - - - - - -
Total Day - - 1 30.50 - - - - - -
Total Night 1 28.00 1 28.00 - - - - - -
Size Class 126~150 mm
Fyke Net
sta A - Day - - 1 47.00 1 48.00 - - - -
Sta A =~ Night - - - - - - - - - -
Sta D - Day - - - - - - - - - -
Sta D - Night - - 1 41.00 - - - - - -

Jul:
No
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Species: Prickly Sculpin Cottus asper (cont.)

Size Class 126-150 mm (cont.)

July 76 Sept 76 Nov 76 March 77 May 77 -
Fyke Net Wt No we No we No we No we
5ta 6 = Day - - - - - - - -
Sta 6 = Night - - 2 43.50 - - - -
Total Day - 1 47.00 1 48.00 @ - - -iila
8D .
Total Night - 1 41.00 2 43.%0 - - - -

. (2.120)
Size Class 151-175 mm
Beach Seine ‘
S
8ta )} - Day 94.00 - - - - - - i W
Sta 3 - Night - - - - - - L. : -
Total Day 94.00 - - - - - . Mal "
YT YIT I e
Fyke Net ’ 8 S
AR

Sta A - Day - - - 1 63.00 - - e -
Sta A - Night - - - - - - - - -
8ta D ~ Day 81.00 - - - - - - ‘- -
sta D = Night - - - - - - - - -
gu E -~ Day - - - - - - - oo- | , -
sta E -~ Night - 1 35.%0 - - - - - -
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July 76

mfch

No weool

Ce i e 3 s3Es
L 116.158)

‘.

1 111,00

3 70.33

e e 2 aumeo -

4
.

1 63.00

"3 70.13
" (12.060) . - .
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Species: Coho Salmon Oncorhynchus kisutch

. '~. p PO PR

6 - March 77  May 77y 0w
we No wt . Ko Wt - No

ize Class 26-50 ym_

e e 4130000 -

e 230,00




1£2

Specles: Coho Salmon %+ renea #l8uioen (cont.)
Size Class 76-100 mm (cont.)

July 76 Sept 76 Nov 76 March 77 May 77
Fyke Net No Wt No wt No Wt No Wt No Wt
Sta B - Day - - - - - - - - - -
Sta B - Night - - - - - - - - - -
Total Day - - - - - - - - - -
Size Class 102-125 mm
Beach Seine

\
Sta 5 - Day - - - - - - - - - -
sSta 5 - Night - - - - - - - - 2 15.00
Total Night - - - - - - - - 2 15.00

NANARARARN

Pke Net
fta C = Day - - - - - - - - - -
Sta C - Night - - - - - - - - - -
Total Nay - - - - - - - - - -
Size Class 126-150 mm
Bsach Seine
Sta 2 ~ Day - - - - - - - - - -
Sta 2 ~ Night - - - - - - - - 6 21.00
sta 3 - Day - - - - - - - - 1 30.00
Sta 3 =~ Night - - - - - - - - 7 21.57

Jul.
No
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Species: Coho Salmon Oncorhynchus kisutch (cont.)

Size Class 126-150 mm (cont.

July 76 Sept 76 Nov 76 March 77 May 77 Jul
Beach Seine No Wt No Wt No Wt No Wt No wt No
Sta 5 =~ Day - - - - - - - - 2 25.00 -
Sta 5 - Night - - - - - - - - 6 23.67 -
Sta 9 - Day - - - - - - - - - - -
Sta 9 - Night - - - - - - - - 3 28.67 -
Sta 10 - Day - - - - - - - - - - -
Sta 10 - Night - - - - - - - - 3 24.00 -
Sta 11 - pay - - - - - - - - 1 28.00 -
Sta 11 - Night - - - - - - - - 2 25.50 -
Total Day - - - - - - - - 4 27.00 -
sD ( 2.449)
Total Night - - - - - - - - 27  22.58 -

(10.470)
LA ERE ]

Fyke Net
Sta D - Day - - - - - - - - - - 1
Sta D -~ Night - - - - - - - - 1 20.00 -
Total Day - - - - - - - - - - 1

Total Night - - - - - - - - 1 20.00



£E€2:

Specles: Coho Salmon . pviocidus wisuteh  (cont.)

Size Class 151-175 mm

July 76 Sept 76 Nov 76 March 77 May 77 Jul
Beach Seine No Wt No Wt No Wt No Wt No Wt No
Sta 2 - Dpay - - - - - - - - - - -
Sta 2 ~ Night - - - - - - - - 1 34.00 -
Sta 3 - Day - - - - - - - - - - -
Sta 3 - Night - - - - - - - - 7 35.43 -
§ta 5 - pay - - - - - - - - - - -
Sta 5 <~ Night - - - - - - - - 3 31.00 -
Sta 9 - Day - - - - - - - - - - -
Sta 9 -~ Night - - - - - - - - 13 32.62 -
Sta 10 - Dpay - - - - - - - - - - -
Sta 10 - Night - - - - - - - .- 3 30.00 -
Sta 11 - Day - - - - - - - - 1 31.00 -
Sta 11 - Night - - - - - - - - 3 26.67 -
Total Day - - - - - - - - 1 31.00 -
Total Night - - - - - - - - 30 33.30 -

(4.550)

Size Class  176-200 mm

Beach Seine
sta 2 - Day - - - - - - - - - - -
Sta 2 - Night - - - - - - - - 1 50.00 -

Total Night - - - - - - - - 1 50.00



<

Species: Chum Salmon Oncorhynchus keta

Size Class 26-50 mm

July 76 Sept 76 Nov 76 March 77 May 77
Beach Seine No Wt No Wt No Wt No Wt No Wt
Sta 2 -~ Day - - - - - - 1 .90 - -
Sta 2 - Night - - - - - - - - 1 .60
Sta 3 =~ Day - - - - - - - - - -
Sta 3 -~ Night - - - - - - 1 .60 - -
Sta 5 -~ Day - - - - - - 5 .83 - -
sta 5 =~ *iight - - - - - - - - - -
sta 9 - Day - - - - - - 5 .98 - -
Sta 9 - Night - - - - - - 1 .90 - -
Total Day - - - - - - 11 .90 - -
8D (.121)
Total Night - - - - - - 2 .75 1 .60

(.212)

Size Class 51-75 mm
Beach Seine
Sta 2 =~ Day - - - - - - 2 1.35 - -
Sta 2 =~ Night - - - - - - 2 1.15 - -
Sta 3 - Day - - - - - - - - - -
Ssta 3 - Night - - - - - - 4 1.43 - -
sta 5 - Day - - - - - - 2 1.43 - -
Sta 5 =~ Night - - - - - - - - - -
Sta 9 - Day - - - - - - 2 1.40 7 2.59

Sta 9 - Night - - - - - - - - 4 2.78




Species: Chum Salmon Oncorhynchus keta (cont.)

Size Class 51-75 mm (cont.)

July 76 Sept 76 Nov 76 March 77 May 77 July

Beach Seine No Wt No Wt No Wt No Wt No Wt No

Sta 10 ~ Day - - - - - - - - - - -

Sta 10 - Night - - - - - - 1 1.40 1 1l.1l0 -

Total Day - - - - - - 6 1.39 7 2.59 -

SD (.112) (.700)

Total Night - - - - - - 7  1.44 5 2.44 -
(.062) (.767)

Size Class 76-100 mm

Beach Seine

Sta 2 - Day - - - - - - - - 1 3.00 -
Sta 2 - Night - - - - -~ - - - - - -
6ta 3 -~ Day - - - - - - - - - - -
Sta 3 =~ Night - - - - - - - - 1 4.00 -
s8ta 5 - Day - - - - - - - - 1 1.50 -
gta 5 - Night - - - - - - - - - - -
Sta 9 - Day - - - - - - - - - - -
Sta 9 - Night - - - - - - - - 1 4.70 -
Total Day - - - - - - - - 2 2.25

§D (1.061)
Total Night - - - - - - - - 2 4.35

( .495)
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Species: American Shad Alosa sapidigsima
Size Class 26-50 mm .

July 76 Sep*. 76 Nov 76 March 77 May 77 July
Beach Seine No Wt No Wt No Wt No Wt No wt No
Sta 2 -~ Day - - 2 1.08 - - - - - -
Sta 2 - Night - - - - - - - - - -
Sta 5 - Day - - 1 .15 - - - - - -
Sta 5 -~ Night - - - - - - - - - -
Total Day - - 3 .77 - - - - - -
sD (.537)
Size Class 51-75 mm
Beach Seine
sta 2 - Day - - 4 1.76 - - - - - -
Sta 2 =~ Night .- - - - - - - - - -
Sta 5 -~ Day - - 5 1.62 - - - - - -
Sta 5 =~ Night - - - - 4 3.40 - - - -
Sta 9 - Day B - 7 1.7 1 2.50 - - - -
Sta 9 - Night - - - . - - - - - - -
Sta 10 ~ Day - - - - 2 3.30 - - - -
Sta 10 ~ Night - - - - - - - - - -
Sta 11 - Day - - 1 3.09 - - - - - -
Sta 11 - Night - - - - - - - - - -
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American Shad

Species: sapidissima (cont.)
Size Class 51-75 mm
Sept 76 Nov 76 March 77 May 77 July
Beach Seine No Wt No Wt No Wt No Wt No
Total Day 17 1.78 3 3.03 - - - - -
(.323) (.494)

Total Night - - 4 3.40 - - - - -
sD (.700)
Size Class 76-100 mm
Beach Seine
Sta 3 - Day - - - - - - - - -
Sta 3 - Night - - 8 6.15 - - - - -
Sta 5 -~ Day - - - - - - - - -
sta 5 - Night - - 13 6.11 - - - - -
§ta 9 - Day - - - - - - 1 10.00 -
Sta 9 -~ Night - - - - - - - - -
sta 10 - Day - - - - - - - - -

0 ~ Night - - 10 6.05 - - - - -
Sta 11 - Day 1 3.9 1 6.35 - - - - -
Sta 11 - Night - - 25 6.97 - - - - -
Total Day 1 3,90 1  6.35 - - - - -
Total Night - - 56 6.43 - - 1 10.00 -
8D

(.445)



:1%4

Species: American Shad iosa sapidissima  (cont.)

Size Class 101-125 mm

[SEppuy

July 76 Sept 76 Nov 76 March 77 May 77 July
Beach Seine No Wt No Wt No Wt No Wt No Wt No
Sta 3 - Day - - - - - - - - - - -
Sta 3 - Night - - - - 1 10.00 - - - - -
sta 5 - Day - - - - - - - - - - -
Sta 5 =~ Night - - - - 1 12,00 - - - - 1
sta 9 ~ Day - - - - - - - - - - 1 1.
Sta 9 -~ Night - - - - - - - - - -

Sta 10 - Day - - - - - - - - - - -
Sta 10 - Night - - - - 1 10.00 - - - - -
gta 11 - Day - - - - - - - - - - 11
sta 11 - Night - - - - 6 B8.00 - - - -

Total Day - - - - - - - - - - 2
8§D

Total Night - - - - 9 8.89 - - - - 1
8D (1.445)

Size Class 151-175 mm

Beach Seine
Sta 3 =~ Day - - - - - - - - - - -
Sta 3 ~ Night - - - - - - - - - - 13

Total Night - - - - - - - - - - 1

[
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Species: American Shad Alovs: sapidissima (cont.)

Size Class 176-200 mm

July 76 Sept 76 Nov 76 March 77 May 77 Jul-
Beach Seine No Wt No Wt No Wt No wt No wt No
Sta 11 - Day - - - - - - - - - - -
Sta 11 ~ Night - - - - - - - - - - 1

Total Night - - - - - - - - - - 1

Size Class 201-250 mm

Beach Seine ’.

sta 11 - Day - - - - - - - - - - -
8ta 11 - Night - - 2 115.% - - - - - -

Total Nigat - - 2 115.5% - - - - - - 4
8D

Size Class 251-300 mm

Beach Seine

Sta 11 - Day - - - - - - - - - - -
Sta 1l - Night - - - - - - - - - - 1
Total Night - - - - - - - - - - 1

Size Class 301~350 mm

Beach Seine

Sta 3 ~ Day - - - - - - - - - - -
8ta 3 - Night - - - - - - - - - -

*
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Species: American Shad Alosa sapidissima (cont.)
Size Class 301-350 mm (cont.)
July 76 Sept 76 Nov 76 March 77 May 77 July

Beach Seine No Wt No Wt No Wt No Wt No Wt No
Sta 11 - Day - - - - - - - - - - -
sta 11 - Night - - - - - - - - - - 2 2
Total Night - - - - - - - - - - 4 24
sD (1
Species: Carp Cyprinus carpio
Size Class 26~50 mm

~July 76 Sept 76 Nov 76 March 77 May 77 July
Beach Seine No wt No wt No Wt No Wt No Wt No
8ta 10 - Day - - - - - - - - - - -
Sta 10 - Night 1 .99 - - - - - - - - -
Total Night 1 .99 - - - - - - - - -
Size Class 51-75 mm
Beach Seine
sta 5 - Day 1 3.55 - - - - - - - - -
Sta § = Night - - - - - - - - - - -
Total Day 1 3.55 - - - - - - - - -

WARANAN RS

Fyke Net
st';a E - Night 2 3.7 - - - - - - - - -
Total Night 2 3.7 - - - - - - - - -

(2.149)



e

Species: Carp C(Cyprinus carpio (cont.)

Size Class 350 mm

July 76 Sept 76 Nov 76 March 77 May 77 Jul
Beach Seine No Wt No Wt No Wt No Nt No Wt No
Sta 3 - Day - - - - - - - - 9 2314 -
Sta 3 =~ Night - - - - - - - - - - -
8ta 5 = Day 1 1384 - - - - - - 1 1625 -
sta 5 = Night 1 1132 - - - - - - 1 1380 -
§ta 9 -~ Day - - - - - - - - 1 1652 2
Sta 9 ~ Night 3 1893 - - - - - . - 1 1332 -
Sta 11 - Day - - - - - - - - 1 1016 -
Sta 11 - Night 1 1242 - - - - - - 1 759 -
Total Day 1 1384 - - - - - - 12 2093 -
Total Night 5 16l0 - - - - - - 3 1157 -

Species: Squawfish Ptychocheilus oregonensis

S8ize Class 51-75 mm

July 76 Sept 76 Nov 76 March 77 May 77 Jul
Fyke Net No We No Wt No we No We No ¥t No
Sta E - Day - - - - - - - - - - -
Sta E =~ Night - - - - - - - - - - 1

Total Night - - - - - - - - - - 1
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Species: Squawfish Ptychocheilus oregomensis (cont.).

Sire Class 76-100 mm

July 76 Sept 76 Nov 76 . - . Harch 77 -

Beach Seine No Wt No Wt No we . Ko . WE . ..
sta 5 - Day 8 7.63 - - %
sta 5 = Night - - - - b
Total Day 8 7.63 - e
sD (1.640) A wi T

: . < LTI EITITY)
Fyke Net . ) i 3
Eta D - Day - - =t -
sta D - Night - - i 3
sh E = Day - - - — i -
Sta B - Night - - ey e 1
Total Night - - - e 2
Size Clams: 151-175 mm oy
Beach Beine BRSO
Sta 5 - Dpay - - - - -
Sta 5 - Night 2 34.00 - -, -
Total Night 2 34,00 .. e -
I I (5.660) ; SR :

o shonesnane

Fyke Net W
Sta D ~ Day ‘ - - - - : R S ‘ -
sta D « Night - - - - - U et e e - P S |

Total Night - - - - - - - - - - 1



‘P‘°’~"l Wllh Ptyohochdlus ongmncto foont,y. 0




: Specicn Bquawfish Ptychocheilus oregonmaia (cont)
: Biu chu '301-350 L]

‘1 9s, 00

¢y

1 96 00
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Species: Cutthroat Su/me Jlarki (cont.)

Size Class 301-350 mm

July 76 Sept 76 Nov 76 March 77 May 77 Jul
Beach Seine No Wt No Wt No Wt No Wt No Wt No
Sta 11 - Day - - - - - - - - - - -
Sta 11 - Night - - - - - - - - - -
Total Night - - - - - - - - - - 1
Species: Surf Smelt Hypomesus pretiosus
Size Class 101-125 mm

July 76 Sept 76 Nov 76 March 77 May 77 Jul
Beach Seine No Wt No Wt No Wt No Wt No Wt No
Sta 3 - Day - - - - 5.7% - - - - -
Sta 3 -~ Night - - - - - - - - - -
Total Day - - - - 2 5,75 - - - - _
8D (.351)
Size Class 126-150mm
Beach Seine
Sta 3 - Day - - - - - - - - - - -
sta 3 - Night - - - - 1 18.00 - - - - -
Total Night - - - - 1 18.00 - - - - -
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Species: Surf Smelt Hypomeous pretiofus (cont.)

Size Class 151-175 mm

July 76 Sept 76 Nov 76 March 77 May 77 July
Beach Seine No wt No Wt No Wt No Wt No Wt No
Sta 11 - Day - - - - 1 39.50 - - - - -
Sta 11 - Night - - - - - - - - - - -
Total Day - - - - 1 39.50 - - - - -

Species: Eulachon Thaleichthys pactificus

Size Class 126-150mm

July 76 Sept 76 Nov 76 March 77 May 77 July
Beach Seine Yo Wt No wt No Wt No Wt No Wt No
Sta 11 - Day - - - - - - - - - - -
Sta 11 - Night - - - - - - 1 15.00 - - -
Total Night - - - - - - 1 15.00 - - -

Size Class 151-175 mm

Beach Seine

Sta 2 -~ Day - - - - - - 1 21.00 - - -
Sta 2 - Night - - - - - - - - - - -
sta 3 - Day - - - - - - - - - - -
Sta 3 -~ Night - - - - - - 13 19.46 - - -

Sta 5 ~ Day - - - - - - - - - - -
Sta 5 - Night - - - - - - 1 22.00 - - -
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Species: Eulachon Thaleichthys pacificus (cont.)

Size Class 151-175 mm (cont.)

July 76 Sept 76 Nov 76 March 77 May 77 Jul
Beach Seine No Wt No wt No Wt No Wt No Wt No
Sta 11 - Day - - - - - - 3 23,67 - - -
Sta 11 - Night - - - - - - 20 20.00 - - -
Total Day - - - - - - 4 23.00 - - -
)] (1.391)
g‘stll Night - - - - - - 34 19.85 - - -
(2.862)

Size Class 176-200 mm

Beach £eine

Sta 3 ~ Day - - - - - - - - - - -
Sta 3 - Night - - - - - - 2 25.50 - - -
sta 5 -~ Day - - - - - - - - - - -
8ta 5 -~ Night - - - - - - 2 27.00 - - -
Sta 11 - Day - - - - - - - - - - -
S8ta 11 ~ Night - - - - - - 4 29.00 - - -
Total Night - - - - - - 8 27.63 - - -

8D (1.472)
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APPENDIX TABLE B5 (Conclud~d)

Species: Longfin Smelt Spirinchus thaleichthys

Size Class 76-100 mm

July 76 Sept 76 Nov 76 March 77
Beach Seaine No wWe No We No Wt No Wt
Sta 11 - Day - - - - - - -
Sta 11 - Night - - - - - - - -
Total Night - - - - - - - -

SD

Size Class 101-125 mm

Beach Seine

Sta 3 - Day - = - - - - - - -
Sta 3 - Night - - - - 4 9.88 - -
Sta 10 = Day - - - - - - - -
Sta 10 ~ Night - - - - 1 8.00 - -
Sta 11 - Day - - - - - - - -
Sta 11 - Night - - - - 9 10.61 - -
Total Night - - - - 14 10.22 - -
8D {.640)

Size Class 126~150 mm

Beach Seine

8ta 11 - Day - - - - - - - -
Sta 11 - Night - - - - 1 16.00 - -

Total Night - - - - 1 16.00 - -

Ju
No

92

97

11



APPENDIX B6: AGE CIASS, NUMBER, MEAN WEIGHT AND
LENGTH PER INDIVIDUAL FOR IMPORTANT NEKTON,
COLLECTED AT MILLER SANDS, RIVER
KILOMETRE 39, MARCH 1975 -

MAY 1976

249



Appendix Table B6

Age Class, Number, Mean Weight and Length Per Individual for Important
Nekton, Collected at Miller Sands, River Kilometre 39 March 1975 -
May 1976.

Peamouth Chinook Starry Flounder
Chub Salmon

Age Class 1
Number 29 217 117
Weight (g) 5.1 5.1 5.9
Length (mm) 72.3 69.6 73.2
Age Class 2
Number 22 41 55
Weight (qg) 15.7 30.2 46.7
Length (mm) 109.3 136.6 129.4
Age Class 3
Number - 1 3
Weight (qg) - 72.5 45.5
Length (mm) - 187.0 171.3
Age Class 4
Number 5 - -
Weight (g) 77.3 - -
Length (mm) 194.0 - -
Age Class >4
Number 2 - -
Weight (g) 112.5 - -
Length (mm) 206.0 - -
Total
Number 58 259 175
Weight (qg) 19.1 9.3 19.4
Length (mm) 101.4 80.7 92.5

250



APPENDIX B7: AGE CIASS, NUMBER, MEAN WEIGHT, AND
LENGTH PFR INDIVIDUAL COLLECTED OF IMPORTANT
NEKTON AT RIVER KILOMETRE 39,
JULY 1976 - JULY 1977
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Appendix Table B7

Age Class, Number, Mean Weight and Length Per Individual for Important Nekton, Collected at Miller
Sands, River Kilometre 39.

Age Class 1
Number

Weight (g)
Length (mm)

Age Class 2
Number

Weight (g)
Length (mm)

Age Class 3
Number

Weight (g)
Length (mm)

Age Class 4
Number

Weight (qg)
Length (mm)

Age Class 4>
Number

Weight (g)
Length (mm)

Total
Number
Weight (qg)
Length (mm)

Peamouth
Chub

409
1.95
58.53

314
12.40
102.20

33
35.66
158

69
49.21
175.90

155
103.70
218.10

980
25.85
109.37

July 1976 - July 1977.

Chinook Starry Tlounder
Salmon

833 706
7.94 3.02
85.46 55.44
74 120
28.32 35.96
137.90 137.86
9 37
109.20 63.78
221.10 176.22
- 7
- 100.60
- 202.70
916 870
10.58 10.93
91.03 73.13

Threespine Largescal:
Stickleback Sucker
36 18
.48 1.51
33.69 52.16
147 5
.98 8.30
43.08 97.20
155 31
2.04 36.65
53.90 151.40
190 -
3.64 -
64.10 -
- 71
- 963.30
- 449.70
528 135
2.21 515.40
53.18 218.80



APPENDIX B8: NEKTON IN ORDER OF MEAN ANNUAL ABUNDANCE.
AVERAGE WEIGHT, IN GRAMS, PER INDIVIDUAL MFASURED
AND EXPANDED, TOTAL WEIGHT OF FISH CAPTURED AT
MILLER SANDS, JULY 1976 -~ JULY 1977
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Appendix Table B8

Nekton in order of mean annual abundance. Average weight, in grams, per individual measurec
and expanded total weight of fish captured at Miller Sands. July 1976 - July 1977.

Species Total Beach Seine Fyke Net
No Wt Wt/Ind No Wt Wt/Ind No Wt W

Peamouth 3219 47055 14.6 2784 37634 13.5 434 9419
Chub

Chinook 2205 15235 6.9 2191 15180 6.9 14 44
Salmon

Starry 1992 12559 6.3 1984 12502 6.3 8 57
Flounder

Threespine 1020 1787 1.8 862 1344 1.6 158 442
Stickleback

Largescale 237 76489 322.7 231 74891 324.2 6 1589
Sucker

Staghorn 218 1870 8.6 161 1447 8.9 57 424
Sculpin

Prickly 125 1441 11.5 111 1079 9.7 14 362
Sculpin

Longfin 118 935 7.9 118 935 7.9 - -
Smelt

American 111 2298 20.7 111 2298 20.7 - -
shad

Coho 73 1894 25.9 68 1843 27.1 5 51

Eulachon 47 1003 21.3 47 1003 21.3 - -

Chum Salmon 43 74 1.7 43 74 1.7 - -

Squawfish 32 5793 181.0 28 5742 205.1 4 51

carp 27 39033 1445.7 25 39025 1561.0 2 7

Surf Smelt 4 69 17.3 4 69 17.3 - -

Cutthroat ‘ 2 390 195.0 2 390 195,0 - -



APPENDIX B9: MACROINVERTEBRATE, NUMBER OF INDIVIDUALS
CAPTURED IN ALL REPLICATIONS AT MILLER SANDS, OREGON,
MARCH 1975 - MAY 1976
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im salmonisg
midae

Y

ieta

.la

marus

»da
yrus

ra

. Organisms

site Wet Wt.

i Blomacs

m salmonis
eta

A

tdae

mercedis
la
1

LAruUs

Organisms

1te Wet Wt.

TIOMEES

Grab 1 Grab 2
No., Weight No. Weight
78 0.1772 33 0.0680

1 -

1 -

1 1

- 1

- 1

- 1

81 37
0.0054 0.2236
0.1826 0.2916
42 0.0323 52 0.0616
152 0.1080 155 0.2712

6 1

2 4

2 1

1 -

205 213
0.0044 0.0397
0.1447 0.3725

vaplar e

March 1975
STATION 12

Grab 3
No. Weight

3 0.0642

41
0.0003
0.0645

STATION 2

34 0.0462
175 0.4377

ronmn

415
0.0135
0.4974

Grab 4

No. Weight

as 0.0758 2
5 3
b 2
1 -
- L 2‘

42 R 9

0.0083

© 70

354

14

[

441

Con 111 all kKeplicati ns at Miller Sands,
March 1975 - May 1976

' 432
0.0909
1,0501

Grab § i
- No. Weight -’

e ) W

Oregon.

" ‘Grab, 6
‘No. Weight

96 0.1642

15 -

“846  2.5600

953 ‘
0.0652
2.78.7



- crab 8 .. . Grsb 6

. No. Welght . No. Weight
T 0.1418' 7 42 7 0.0766 . 40  0.0540
70,0891 88 0,133 . B0  0.1285

0.0300

©oo.2ns

l0.5268 ¢

- 0.3070
X.8698



ETATION 10 . .

" Grab3 - . Grabd ..  CGrab8 = Grab &
‘Mo, Weight  No. Weight .- :Mo. Weight ., Bo.  Weight

514, 0,8250 . ~:'70.8568 11 869 - ©1.0323 393 . 0.5774 - 550 * 0.7835
. :" 0.6281 = -7 0.6374 . 437 - 0.9672 ,.246 . 0.4392 0 39%  0.7900
RTINS R - ' ST U I T

-

B

Bt

T 4
<2




m

am salmonis
ieta

La

nids

S la

: Organisms
site Het Wt.
1 Biomass

No.

1352
674
5

20

1

2052

Grab 1
Weight

0.5459
0.9682

0.0907

1.6048

No.

1304
496
7

6

1813

Grab 2
Weight

1.3235
0.8056

0.0523

2.1824

STATION SI

Grab 3
No. Weight
906 0.5678
40 0.1037
1
1
948
0.0034
0.6749

No.

11

[

Grab 4
Weight

0.0092

0.0030

12

0.0122

Grab §
No. Weight
7 0.0075
1
8
0.0075

No.

L= 10

Grab 6
Weight

0.0071
0.0071



Bl

.um salmonis
.la

midae

jeta

A

ra

2

Organisms
osite Wet Wt.
.1 Biomass

am salmonis
ieta

.a

nidae

1

mercedis
insect
Organisms

site hat Wt.
Biomass

1096

172
28

1320

Grad 1
Weight

0.1863

0.0006

0.0005
0.1874

1.8088

0.9612
<0.0020

0.0316
2.8036

880
24
180
20

1107

Grab 2
Weight

0.0684

0.0010
0.0694

0.8092

0.0400
<0.0020

0.4070
0.0593

0.0316
1.3491

[RTINCTEN

Benthic Samples

May 1975
STATION 12
Grab 3
No Weight
63 0.1907
1
6
3
1 0.0005
74
20,0027
0.1939
STATION 2
1208 1.7532
16
280 1,0632
16 <0.0020
1520
0.0092
2.8276

No.

62

N

[T

79

740
160
12

933

Grab 4
Weight

0.2130

0.0089
0.2219

0.8968
0.6212
<0.0020

0.0723

0.0180
1.6103

Ro.

60

I = |

79

708

86
12

816

Grab 5
Welight

0.1674

0.0000
0.1679

1.6120

0.6228
<0.0010

68

12
1220

Grab 6
Weight

0.1729

0.0005

0.1749

2.4792

0.4480
<0.0020

0.0116
2,9408



sm

{tum salmonis
haeta

ula

omidae

Conda

des

rAMmArus

11 Organisms
osite Wet Wt.
11 Biomass

rum salmonis
naeta

ila

midae

oda
T les

e Larva

1| Organisms
nsite Wet Wt.
| Biomass

No.

73
231
10
30

353

Grab 1
Weight

0.2134
0.3224

<0.0005

0.1427
.6790

0.2006
0.3526
0.0658

<0.0005

0.0136

.6331

No.

56
190
13
29
6

4

298

530

Grab 2
Weight

0.1579
0.3487

0.0132

<0.0005

0.6751
1.1954

0.1172
0.2820
0.4292

<0.0005

0.1159

.9448

STATION !

Grab 3

No. Weight

116 0.3768

161 0.3448
7
22
4

5 <0.0005
315

0.3125

1.0346

STATION 11

620 0.1345

139 0.2947

19 0.0497
27

3 <0.0005
808

0.0107

.4901

No.

85
202

Grab 4
Weight

0.2654
0.3368
0.1130
0.0172
0.4680
<0.0005
0.0033

1.2042

0.1370
0.2573
0.0565

<0.0005

00173

.4686

No.

54
167
6
43
3

1

274

Grab S
Weight

0.1644
0.2535

0.0162

<0,0005

0.1590
.5936

0.0622
0.2500
0.0611

<0.0005

0.0230

.3968

No.

82
144
6
27
3

6

268

120

Grab 6
Weight

0.2727
0.283¢

<0.0005

0.0704
L6275

0.0710
0.2710
0.0546

<0.0005

0.0237
.4208



M

.um salmonis
.aeta
1la
'midae
ies
1 ta

ingects
oda
LS M.
:lminthes

11 Organisms
osite Wet Wt.
i1 Biomess

.um salmonis
.aeta

.la

midae

oda

Iy

.ta

1

[
marus

+o Larvae

| “rganisms
site Wet WT.

No.

1320

136

P oo m

1488

502

Grab 1
Weight

2.61 0

0.5012
<0.0020

3.6632

0.3133
0.3716
0.0611

0.0005

0.0502

No.

1452

144
12

666

Gsab 2
Weight

2.1344
0.3740

<0.0020

4.0172

0.1872
6.7148

0.3926
0.6388

0.0005
1.5655

0.7149

STATION 5

Grab 3
No. Weight
4
1168 1.4852
8
136 0.6824
12 <0.0020
8
1336
0.4036
2.5732
STATION 3
32 0.1198
121 0.1473
1l
5
3 0.0005
1
1
1
165
0.0445

No.

1104

160
16

&

1312

[

464

Grab 4
Weight

1.1136
0.0304
0.3512
<0.0020

0,1900
1.6872

0.1011
0.3944

1.7400
0.0005

0.1564

No.

4
1808
20
132
12
12

1992

354

434

Grab 5
Weight

2.9716
0.0276
0.3376
<0.0020

0.1972
3.5360

0.1385
0.2813
0.0336

0.0005

0.0355

No.

2
974
8
64
2
10

1060

48
521

648

Grab 6
wWeight

1.7240

0.1412
<0.0010

0,3984
2.2646

0.0756
0.4369
0.0723

0.0005

0.2333



m

un salmonis
ieta

la

mids

da

nmarus

. Organisms
»site Wet Wt.
. Biomass

No.

118

=N WwWw

128

Grab 1

Weight No.
0.2683 12
0
2
23

0.1269

.3952

Grab 2
Weight

0.0248

0.0170
0.0005

0.0175
.0598

STATION SI

Grab 3
No. Weight

16 0.0341
2

8 0.0382
4
30

0.0048

.0771

No.

oot w

19

Grab 4
weight

0.0038

0.0235
0.0017

.0290

No.

Grab 5
Weight No.
0.0104 2
0.0026 8
0.0005 1
11
.0135

Grab 6
Weight

3.0700

0.0023

3.0723

o et = e e P e

# e

e ——



HiuLEk SANDY
Benthic Samples
July 1975

STATION 12

Grab 1 Grab 2 Grab 3 Grab 4 Grab 5 Grab 6
No. Welght No. Weight No. Weight No. Weight No. Weight No. Weight

23 0.0351 16 0.0238 22 0.0298 25 0.0259 27 0.0524 18 0.0315
4 1 2 - - 1
3 9 0.0190 9 0.0104 3 0.0005 5 6
12 7 0.0005 11 0.0016 2 1 8
- 4 - - - 2
- - 1 - - -
- - - 22 0.0593 - -
42 37 45 52 35 36

0.0073 0.0034 0.0064 <0.00Q3. Q<0086 Q0046

0.0424 0.0467 0.0482 0.0862 0.0610 0.0361

STATION 2

12 0.0100 112 0.1016 44 0.0126 104 0.1372 26 0.0150 56 0.0612
1036 0.5044 1756 0.3276 1684 0.4208 2160 0.6920 1132 0.2582 2824 0.9072

16 0.0220 - 4 4 - 4

36 0.4112 16 0.0224 20 0,2084 8 14 0.0908 12 0.3420
252 0.0020 24 40 6 28
- - - 4 - -
a - - - - 4 0.0406 -
13 m. - - - - 2 -
}:1 Organisms 1100 2136 1776 2324 1184 2924

rouu Wet Wt. 0,0020 0,0176 0.0022 Q.0020
11 Bilmass 0.9476 0.4536 0.6438 0 .8468 0.4068 1.3124




. Sm

:ium salmonis
‘haeta

aeta

.omidae

poda

sula

a

2a

al Organisms
~posite Wet Wt.
11 Biomass

Lum salmonis
- naeta

eta

1la

midae

oda

LA

.3 mercedis

.1 Organisms
osite Wet Wt,
1 Biomass

[ N S o

304

84

[ TN O TRy

155

Grab 1
Weight

0.3975

0.5800

0.0352
1.0127

0.0796
0.039%4

0.0060

0.0707

0.0041
011998

(3,
[ d =z
[¢]

~3
NWWHOM®)I JO

615

125
138

1 NWwWv =

274

Grab 2
Weight

0.0095
0.2624

9,2174
0.0088

0.0427

0.0039
0.5447

0.1221
0.0674

0.1163

0.0192
00,3150

STATION

Grab 3
No Weight
5 0.0096
563 0.3977
6 9,9287
6 0.0216
7
2
590
0.0070
1,3646
STATION 3
94 0.1028
102 0.0328
5
3 0.1004
b
205
0.0085
0.2445

No.

752

Grab 4
Weight

0.4584

0.2540

<0.002¢

0.7144

0.1634
0.0976

0.462

0.0101

0.7331

No.

LI IR Y I o I

!

179

128

SIS B S ]

222

Grab 5
Weight

0.1564

0.0418

0.0031

0.2013

0.0975
0.0869

0.1243

0.0189

0.3276

Grab 6

No. Weight

1400 0.8472
4

20 0.2736
12

1436

0.0516

1.1724

93 0.0973

132 0.1110
1

1 0.0377
3
230

<0.0005

0.2465



L3m

c1ium salmonis
: thaata
. rula
- Hmidae
poda
. -da
is mercedis

“al Organisms
mposite Wet Wt.
“al Biomass

* 1um salmonis
naeta
aeta
s ula
' )midae
ia

A
.s mercedis

;1 Organisms
ogite Wet Wt.
:1 Biomass

No.

76
260
12
3

4
10

365

145

197

Grab 1
Weight

0.0851
0.1170
0.0652

0.2276

<0.0005

0.4954

0.1224
0.0094

0.0014
0.1332

No.

87
388
7
4
5
18

509

148

1P ounN

192

Grab 2
Weight

0.0855
0.1371

0.1639

0.0071

0.3936

0.1554
0.0332

0.0620

0.2506

STATION 10

Grab 3
No. Weight
64 0.0544
403 0.1466
3
14
5 0.1015
13
502
0.0151
0.3176
STATION 11
220 0.2331
46 0.0548
5
5
6
10
2 0.0496
1
295
0.0183
0.3558

No.

41
197

I nwhN

248

108

-3
1 1o+ FD

169

Grab 4
Weight No.
0.0540 75
0.0936 246
5
1
0.1255 5
3
335
<0.0005
0.2736
0.1088 133
0.0366 44
5
4
6
1
193
0.0017
0.1471

Grab 5
Weight

0.0540
0.0956
1.1683

0.1205

<0.0005
1.4389

0.1851
0.0830

0.0870

0.1004
0.4555

No.

57
71
4
1
15
12
1

162

86

1 ~ooM0v O

119

Grab 6
Weight

0.0872
0.0616

2.0453

0.450
2.6441

0.0995
0.0171

0.0167
0.0202

0.0012
0.1547



.. SIn

- ium salmonis
‘haeta
.1eta
ula
onidae
I AMMArus

- al Organisms

wposite Wet Wt.

"4l Biomass

No.

Grab 1
Weight

0.0642

0.0083

0.0038
0.0763

No.

Grab 2
Weight
0.0244

0.0185

<0.0005

0.0434

STATION ST

Grab 3
No. Welght
65 0.1214

2
3
2
4
76
0.0076
0,123

Grab 4
No. Weight
5 0.0054
7 0.0131
1
13
<0.0005
0.0190

No.

Grab 5
Weight

0.0087

0.0223

0.0017
0,0327

No.

[ RS T I -

62

Grab 6
Weight

0.070¢

0.0347

<0.0005
0.1058




.S

b g Mo okt

iium salmonis
y h1la

i »midae

i‘atic insects)

ara
} 1s mercedis

?al organisms
posite Wet Wt.
T 11 Biomass

§1um salmonis
} naeta
; 1eta
tula

midae
riatic Insects)
ia
: oda

‘a
e a

P

11 organisms
osite Yot Wt.
+1 Biomass

Grab 1
No. Weight

23 0.0447
6

29

33 0.0645
54 0.0268

91
0.0050
0.0963

Grab 2
No. Weight
29 0.0572

3
6
38
0.0025
0.0597
53 0.0111
8 0.0179
5
66
<0.0005
0.029

MILLER SANDS
Yenthic Samples

Augqust, 1975
STATION 12
Grab 3 Grab 4
No. Weight No. Weight No
24 0.0528 23 0.0362 33
3 - 5
\
1 3 4
1 - -
- 1 -
29 27 42
0,007 0.0048
0.0556 0.0410
STATION 2
10 13 0.0058 23
1 0.7876 - -
17 0.0632 21 0.0938 8
4 <0,0005 4 8
1 0.0702 - -
- 1 -
33 40 39
0.0046 0.0008
0.9261 0.1004

Grab 5
. Weight

0.0575
0.0225

0.0009

0.0809

0.0071

0.0276
<0.0005

<0.0005
0.0357

No

35
5

2

42

36

32
17

86

Grab 6
. Weight

0.0519
0.0020

0.0005

<. 3843

0.0204

0.0782
<0,0005

0.0020
0.1011



smg

tum salmonis
naeta

ieta

ala

>midae

aatic insects)
ia

oda

.s mercedis
larva

lae larva

11 organisms
osite Wet Wt.
1 Biomass

um salmonis
aeta

2ta

la

midae

itic insects)
)

ra

; mercedis

1

e Larva

organisms
iite Wet Wt.
Hiomass

177

T 12

810

26
50

Tt w

910

Gradb 1

Weight

0.1168
0.0656

<0.0005

0.0208

0.2037

0.0148
0.1609

<0.0005

0.0577
0.2339

Grab 2
No. Weight
75 0.1557

231 0.0482
2
3 0.0115
5
19 <0.,0005%5
1 1.5277
336
0.0080
1.7818
1024 0.0900
44
56 <0.0005
4
4
4
1136
0.2140
0.104°%

STATION 5

Grab 3 Grab 4
No. Weight No. Weight
55  0.0884 39 0.0501

316 0.1141 138 0.0468
- 2
1 1
11  0.0162 2
12 <0.0005 14 <0.,0005
2 0.0052 -
397 196
0,0057 0.0099
¢ 0,2301 0.1073
STATION 3
13 0.0242 20
1016 0.3876 960 0.0994
7 8
15 20
11 48 <0.0005
2 0,0380 -
1064 1156
0.0361 0.0209
0.4859 0.1208

Grab 5
No. Weight
81 0.0891

497 0.1345
2
5 12.1292
15 0.0221
22
1
623
0.0010
12.3759
24
1072 0.1131
4
4
28 0.0326
‘56 <0,000S
4
1192 i
0.0137
0.1599

Grab 6

No. Weight
62 0.0694
623 0.2571
6 0.0379

2

7
8 :<0.0005

1

709
0.0040
0.3689

8
1008 0.1175

4

32
<60 0.0005

4

1116
0.0377

0.1557



sm

3
3
ﬁ Lum salmonis
-t naeta

3 weta

i ula

3 midae
tuatic insects)
’: poda

% la

] era

% al organisms
Froosite Wet Wt,
11 Biomass

rum salmonis
naeta

Linta

1la

smidae

iatic insects)
oda

1A

ra

s mercedis

b eiRioan e S

e i

SERETRPAN

{11 organisms
- nsite Wet Wt.
.1 Biomass

Grab 1
No. Weight

42  0.0264
527 0.1719
1 0.0149
5
3 0.1738
21 <0.0005
599
0.0026
0.3901
46 0.0400
31 0.0049
10 0.0046
4
1
1
11 <0.0005
104
: 0.0058
0.0558

No.

21
235

LY =S VUR G )

275

53
38

T = 1 =W

110

Grab 2
waight

0.0144
0.0593

<0.0005

0.0082
0.0824

0.0583
0.0083

0.0572

0.0056
0.1294

STATION 10

Grab 23 v Grab 4
No. Weight No. Welight
30 0.0144 30 0.0124

241 0.0702 294 0.0693
- 2
2 5
1 0.0451 2 0.0223
9 8 . -
- J_ ’
283 346
0.0005 0.0038
0.1282 0.1055
STATION 11 '
62 0.0574 53  0.0574
50 0.0084 47 0.0165
1 3 R
3 0.0276 1 :
5 . 4 L
10,0531 4  0.2048
9 <0.0005 5 <0.0005
1 R
132 nr
0.0022 0.0170
0.1492

0.2962
’

GrAb 5
No. Weight
34 0.0101

354 ' 0.1232
1
¢
1
13 <0.0005
396
0.0070
0.1392
59 0.0455
68 0.0184
2 KN .
1
11 SR
1 ﬂ_,f 4
us .
0.0056
0.0645

Grab 6
No. Welight

o

352

30

< 0.0128
0.0789

‘ '

0.0513
' €0.0005

0.0433

N

Pl

0.0009
0.0442




STATION SI

. Grab 1l . Grab 2 Grab 3 ) Grab 4 Grad 8 coe . Grab 6
. Ho.  Weight NHo. Weight = . No. Weight = 'No.. Weight _ - . No. - Weight

24

0.0204 ~ 3

: £ s
13 ".0.0054". 17

. : B B
- s :

3
P

£0.0003 1 .

.;tic 1na§éti)’

g
~ra - ;

e

S e
L 10.0083 <1 Ll 0.0005
«0.100,0053 28 10,0047

11 organisms
sosite Wet Wt..
1l Biomnsa, :

23




e i A o6t . Wi, gy
J

eneroptar
Total Organiuu
Composite Wet Wt.
“ntal Biomass

(1IILLER SANDS
Benthic Samples
September - 1975

. Grab 3% 3 Grab a4
lb.ﬂveiqht ‘!b./might' :

1042 ki
‘ 0 0028
T 8000

o. 1329

O 0005

‘Gradb 6

. /Welql

a

103 0.1

6 0.2




£Le

Organisms

Oligochaeta
Corophium salmonis
Nematoda
Chironomidae
Corbicula
Polychasta
Cladocera
Nemertea

Total Organisms
“Composite Wet Wt.
Total Biomass

Oligochaeta
Corophium salmonis
Namatoda

Chironomidae

Polychaeta :.
Corbicula

. Cladocera -

Gastropoda .

Neomysis mearcedis .

v

PR

é;*b%ii Orﬁi%ltnﬁ"‘

Grab 1
No./Weight
911 0.4974
205 0.2608
80
16
9
2
1223
0.02133
0.7815
670 0.1517
138 0.1420
20
8
3
7 0.0040
5

STATION 5

Grab 2 Grab 3
No./Weight No./Waight
1306 0.7462 842 0.4606
156 0.1902 202 0.2770
154 138
26 4
8 16
10 -
2 2
1662 1204
0.0972 0.0376
1.0336 0.7752
STATION 3
440 0.0884 409 0.0731
122 0.1104 98 0.1099
13 27
8 3
6 b
-4 0.0038 1l
3 -5
4 0.5826 2 0,0587
1 0.0126 -
601 846

Grab 4
No./Weight
647 0.4322
110 0.1826
75
12
2
3
1
2 0.0272
852
0.0043
0.6856
856 0,2144
171 0.1447
61
7
9
3
4
6 0.0779
1 0.0162
1118

Grab 5
M. Melght
1004 0.5034
152 0.2010
180
8
14
8
6
2
1374
0.0270
0.7314
923 0,2168
172 0.1885
35
10
4
3
2
<2 0.0850
1151
0.0101

0.5014

Gra:
No.,

Q0¢
114
Ba

1ll2¢

351
93

[ N

1

£La

47¢



STATION 10

Grab 1 Grab 2 Grab 3 Grab 4 Grab 5 Gratl
organisms No./Weight No./Weight No./Weight No./Weight No./Weight No. /v
Oligochaeta 348 0.0833 205 0.0418 372 0.0759 491 0.1084 286 0.0605 343
Corophium salmonis 77 0.0436 77 0,0792 84 0.0718 €69  0.0487 80 0,0511 72
Nematoda 11 3 22 13 3 2
Chironomidae 1l 2 2 3 6 -
Corbicula 2 0.0563 - 4 1 2 2
Gastroooda 1 1 0.0042 2 0.0179 2 0.1335 1 0.0533 1
Clado« ra 2 1 3 - 1 1
Total Organisms 442 289 489 579 379 421
Composite Wet Wk, <0.0005 <0.0005 0.0013_ 0.0008 0.0061
Total Biomass 0.1837 0.1257 0.1669 0.2914 0.‘710
STATION 11
Oligochaeta 228 0.0460 314 0.0707 164 0.0343 385 0.07913 393 0.0918 155
Corophium salmonis 41 0.0517 66 0.1010 163 0.1755 147 0.1334 77 0.0879 130
Nematoda 41 43 32 36 30 24
Chironomidae 31 0.0468 31 0.0589 2 3 3 1
Corbicula 8 7 2 2 3 3
Polychaeta 7 4 4 - <2 1
Gastropoda 1 1 - 3 3 2
Odonata 2 1 0.0362 - - 1 0.3239 -
Neomysis mercedis - - - 1 3 1
Cladocera - - 1 1 1 -
Platyhelminthes 1 - - - - -
Total Organisms . 360 467 368 578 516 317
Composite Wet Wt. 0.0254 0.0201 0.0043 0.0075 0.0445%5

Total Biomass 0.1699 0.2869 0.2141 0.2202 0.5481




Organisms

Corophium salmonis
Corbicula

Bottle #1

Bottle #2
Cladocera
Chironomidae
Oligochaeta
Gastropoda

Total Organisms

Composite Wet Wt.

Total Biomass

Grab 1

No./Weight

18

1 b

N
w

0.0194

0.0020

<0.0005

0.0219

Grab 2 Grab 3
No./Weight No./Weight
9 0.0087 63 0.0826
3 0.3190 3 0,0015
2 -
2 0.0005 -
16 66
<0.000%
0.3287 0.0841

STATION SI

Grab 4

No./Weight

96

L&t v

109

0.1009

0.0076

<0.0005

0.1090

Grab 5
No./We

33

ight
0.0497

0.0998

0.0353

<0.0005

0.1853

v



31 Biomass

4 L Orgunilnu'
bosiu Vet 'to“‘ -

Gzab 1
No, Weight
687 0.8655
11 0.0082
7 0.0102
1
706
: 0.0026
. - 0.8865
‘168 - 0.1700
% 907 0.7902 °
e -
14 ' 0.0308
.63 0.1444
RS -
:27 +<0,0005

1 . o0.0115

1182

No.

516

183

1116

MILLER SANDS
Banthic Samples
November 1975

STATION 12
Grab 2 Grab 3
Weight No. Weight No.
0.4474 47  0.0602 998
0.0284 - -
0.5854 1 0.0005 22
- 2
- 4
4 :1024
1.0612 0.0607
. . . STATION 2
. 0.2580 114  0.1416 214
0.8239 884 . 0.3529 1022
. 0.0031 . 6 - 26
0.2032 18 ' . - 44
. - 2 0.3096 2
S - 14 - 30
0.0044
11338

--.-1038
’ 2
0.8299

Grab 4

Grab S
Weight No. Weight
1.0796 1412 1.6133
6
0.2000 (6)25* 0.0477
2
1
1452
00041,  Q.0098
1.2837 . 1.6708
0.2634 - 250 0.3888
1.0802 910 0.7542
- 18 -
0.0970 34 0.1080
20 -
1232
0.0314. 0.0062_
1.4720 1.2572

Grab 6
No. Weight
463 0.4817
1
13 0.3936
2
479
L0027
0.8780
142 0.1394
754 0.5650
14 -
22 0.0371
16 -
948
0.7415



¥
STATION 5 {i
, Grab 1 Grab 2 Grab 3 Grab 4 Grab 5 Grab 6 }
nism ‘ . Wo. Weight No. Weight No. Weight No. Weight No. Weight No. Weiqr%‘
: o ]
phium salmonis ~ 577  0.5246 435  0.4717 505 - 0.4078 473 0.4977 387  0.39%0 S72 0.3}
ochaeta 38 . 0.0184 89 0.0368 26. -0.0178 6 0.0035 8  0.1004 32 o0.01%
»icula fluminea 13 0.0103 18 0.0071 14 0.0072 19 0.0200 18  0.0143 26 0.
sropoda .. . - 1 : - .1 0.9875
-a R T | - 1 - : f
itoda v, _ 5 - 4 - 1 v
dmctli o ,,i,‘“; 1 - 4
#! '.v:"’, o : ;
rotal Orqanim ' 499 ' 631
omposite Wet Wt.' €0.0008 . - <0.0005
- 0.5217 : R 0.4
-0,2638  391. 0.2968 0.4765 368 108 7 e.aarel
10,0540 182 " 0.0898 0.1826 ;109 . 50, 0,044}
0.0385 ‘14 o.osss % " :,,,~0.0127' " 0,020}
2 et P 0,0097 i
REVRE TR 10,0471
i
¥
i
- 0.002¢

0.28




" irganism

i
!
i
i
i

{ romysis. o

{rolychaeta
-icmatoda

crophium Salmonis

! Jlogochaeta
{ jorbicula © %
i castropoda’ - ¢

e

~hirononidae’

Total Organisms

Couposita Wet Wt..

No.

272

Grab 1
Weight

0.2784
0.0045
0.0375

0.0119

~ 90,0101

0.3424

+0.0540

i

STATION 10

Grab 3
Weight

0.3423
0.0144

0.1964

0.0302

0.5902

Grab 2

No. Weight No.
349 0.3696 372
14 0.0040 51
7 0.0778 5
1 - 2

1 -
6 0.0093 10
1
2
378 443

. _Q;50.4698:

el

‘82

%3

B

.

‘51 - 0.0530 |67

.7 %0.0005 . ‘4

k)

- 0.0535

72

- "STATION A1 -

0.0028

v

3

B

" 0.0655
704032

. 0.0812

Grab 4
No. Weight No.
251 0.1964 349
36 0.0104 61
6 0.0106 10
2 0.0230
S  0.0122 9
300 429
0,0122
£0.2648
29 0.0242 20
‘2 - 0.2713 . 3
M1 0.0007
] ) | .‘f“,¢g23:
0.2962

Grab 5
Weight

0.3762
0.0152
0.3028

0.0303

.

 T0.7254

© 0.0248°
' <0,0005

¢

No.

400
213

630

23
1

S |

Grar

<Q.,
G

0.

Q.
¢l



janism

rbicula

‘rophium salmonis
1gochaeta
lychaeta
1ronomidae
stropoda
emaptera

mprey
matod.“?fng

N .
{

Total ‘Organisms

Composite Wet Wt.

Total Biomass

Grab 1

No. Weight No.

4 0.0069 17
6

4 23

0.0069

Grab 2
Weight

0.0049
0.0057

0.0106 .-

STATION I

No.
21

603
292

925

Grab 3
Weight

0.0204
0.7751
0.2312
0.0591

2.0156
1.1014

No.
S
597
1165

15

1789

Grab 4
Weight

0.8025
1.3061

0.0303

0,0297
2,1686

No.

12
778
1283

13

2089

Grab 5

Weignt

0.0143
0.8290
0.9037

0.0084
1.7554

No.

607
1162

14

1789

Grab -
We



Grab 1
rganism No. Weight
orophium salmonis 198  0.2462
ligochaeta 2
orbicula (3)13  0.3052
“ironomidae 15
~matoda -
istrotoda -
Total Organisms 228
Composite We~ Wt.
Total Biomass 0.5514
e

>rophium ‘salmonis 0.0029

MILLER SANDS
Benthic Samples
January 1976

STATION 12
Grab 2 Grab 3 Grab 4
No. Weight No. Weight No. Weight
214 0.2297 393 126 0.1650
- 2 0.0015 -
0.0048 17 0.3180 (5)6 C.0047
- 1 -
(1)2 0.0057 - 1
224 413 133
0.2402 0.31%95 §.1637
STATION 2
7 0.0090 12 0.0234 1 0.0011
51 0.0628 - =
2 " +0.0208 * A 0.4318
. 1 AR r‘- B
- -1.70,0037 -
6

Grab 5
No. Weight
141 0.2427
4 0.0073
3 0.0005
148
00,2505
0.0026
-t .

e

- 104

Grab ¢
No. Wei:
295 0.4
5 0.0
6 0.0
2
308
6.
6 0.0l
95 0.1:
1
1
1l 0.09u!
8,24



Organism

Corophium salmonis
Oligochaeta
Corbicula
Chironomidae
Nematoda

Neomysis
Gastrotoda
Polychaeta
Anisogammarus

Total Organisms
Total Biomass

Corbphiun salmonis

0ligochaeta
Corbicula
Chironomidae
Nematoda
Neomysis
Gastrotoda
Polychastai*:
Plecoptera

!bg;ivbtqaﬁtl-h‘”T

3676

362

Grab 1

Weight

.4492
.0976
.0692
.0048

= O wo

o

.0920

0.2953
0.4271
0.0255
0.0141

0.8241

0.1381

¥

2980

304

Grab 2

Weight

0.4220
2.2600

1.2612
0.0020

3.9452

0.1983
0.4057
0.0560

0.0182

STATION

Grab 3
No. Weight No.
316 0.5384 256
3172 4.2180 1744
20 24
140 0.6044 136
240 288
- e
A0
6732 2448
5.3608
STATION 23
253 0.1922 270
172 0.1325 168
20 0.0560 18
= 2
2 -
3 0.0433 3
461

- 0.,4240

Grab 4

Weight

0.4592
1.3728

0.3732

2.2052

0.2088
0.1402
0.0800

0.0781

0.5071

No.

320
1648
4
116
260

2352

285
515

825

Grab 5
Weight

0.5376
1.2000

0.7240 -

2.4716

0.2107
0.6178
0.0546

0.8831 |

Gra

276
4028
20
276
516

5120

192
214

RN

418

¢
[l



(474

Organism

Corophium salmonis
Oligochaeta
Corbicula
Chironomidae
Neomysis
Gastropoda

Total Organisms
Total Biomass

Corophium salmonis
Oligochaeta
Corbicula
Chironomidae
Neomysis
Anisogammarus
Gastropoda

Total Organisms
Total Biomass

Grab 1

No. Weight
401 0.4554
145 0.0977

11 0.0155
1
2 0.0169
1 0.0499
561
0.6354
1557 1.1483
35 0.0171
31 0.0316
& 1
1644
1.1970

Grab 2 Grab 3
No. Weaight No. Weight
302 0.4135 351 0.4262
94 0.0748 94 0.0920
9 0.0256 3 0.0051
1 1
3 0.0183 -
3 0.0332 -
412 449
0.5654 0.5233
STATION 11
1530 1.4119 1373 1.3398
39 0.0233 23 0.0213
25 0.0644 31 10.0139
- 2 0.0295
1 0.0232 1
- 1 0.0046
1595 1431
1.5228 11.4091

Grab 4
No. Wweight
535 0.5661
203 0.2022
14 0.0342
1
1 0.0098
754
0.8123
1561 1.3054
38 0.0296
27 0.0600
2
1 0.0053
2 0.0010
1631
1.4013

Grab 5
No. Weight
413 0.4355
116 0.1239
7 0.0113
2 0.0217
538
0.5924
1426 1.2848
3 0.0205
25 0.1308
1469
1.4361

M



C3m

.1um Salmonis
‘haeta

ual

.omidae

vla

398

“al Organisns
al Biomass

STATION SI

Grab 1 Grab 2 .. .  Grab3 - Grab 4
No. Weight. Wo. Weight “Mo. Weight ' No. Weight
1 " 6 0.0087 § "2 " 0.00: ;‘:f;,--"“o';oon’
s o.013 E, 0.0077"" '8 70.0008
% 0.03 &% 0.0 ;.16 /000 121
97 A

Crab 5

o Grab 6
_Fo. Weight ! Ho. Waight
2 - 0.0024 0.0010

S |



MILLER SBANDS ,
. Benthic Samples

25 0.0492

Ve

10,0492

0.0503
0.0940
0.0175
'0.0025




< 'Grsb 6
‘No. Weight

+ 0,3778
'0.3322
" 11,5990







Organism

Corophium salmonis
Corbicula
Chironomidae

Fish Eggs

Total Organisms
Total Biomass

[
4 0.2400

1
205 0.0973

216
0.3373

Grab 2
No. Weight

4
5 0.0074

4
157  0.0690

170
0.0764

STATION &1

Grab 3
No. Weight

1
4 0.0022
1
55 0.0226
61

0.0248

Grab 4
No. Weight

6 0.0123
6
102 0.0443
114
0.0566

Grab 5
No. Weight

3 0.0060
2
48 0.0169
53

0.0229

Grab
No. We

2

4
118 0
124



Jrganism

Corophium salmonis
Oligochaeta
Corbicula
Chironomidae
Anisogammarus

Total Organisms
Total Biomass

Z“orophium salmonis
Jligochaeta
Zorbicula
‘hironomidae
lematoda

Total Organisms
Total Biomass

No.

82

NN ®

17

Grab 1
Weight

0.1661

0.1661

0.0096
0.0056
0.0009

0.0161

Grab 2
No. Weight
79 0.1602

1
12 0.0012
2 0.0149

94
0.1763
8 0.0200
2 0.0011

10
0.0211

MILLER SANDS

Benthic Samples

May 1976
STATION 12

Grab 3
No. Weight

41 0.0932
1
42
0.0932
STATION 2
7 0.0093
5 0.0020
12
0.0113

Grab 4
No. Weight
12 0.0334

1
13
0.0334
11 0.0216
70 0.0079
1
1
20
0.0295

Grab 5
No. Weight
121 0.2257
11
9 0.5595
1
142
0.7852
14 0.0287
s 0.0178
19

0.0465

Grab
No. We: o
67 0.}
34

4

1

106
0.1
7 0.0
16 0.¢
23 o
0.



Organism

Corophium salmonis
Oligochaeta
Corbicula
Chironomidae
Nematoda

Neomysis
Gastrotoda
Platyhelminthes
Plecoptera

Total Organisms
Total Biomass

Corophium salmonis
Oligochaeta
Corbicula
“hironomidae
Nematoda

Neomysis
sastrotoda

Total Organisms
Total Biomass

Grab 1
No.

Weight

0.2501
0.3702
0.0354
0.0096

"..0256
0.0264
0.0198

2,0371

0.0847
0.0249

1.2496

1.3592

152
1344
8

8
592

2104

259

Grab 2
No.

Weight
0.2828
1.4012

0.0044

1.6884

0.0976

0.1584

1.1608

1.4168

STATION o

Grab 3
No. Weight
122 0.1730
605 0.5511
14 0.0468
7 0.0124
168
1
(1)2 0.0086
919
0.7919
STATION 3
88 0.0476
57 0.1752
9
7
20
1
7 0.6640
189
0.8868

152
623
11
9
132

928

117

202

Grab 4
No.

Weight
0.3208

0.6014
13.6997

0.0340

14.6559

0.1094
0.0907

0.1415

0.3416

Grab S
No. Weight
224 0.2880
908 0.9704
20
28
340
1520
1.2584
82 0.1041
60 0.1087
6
1
25
2 0.0965
176
0.3093

Grab

No.

123
334

11

112

588

122

D0 00

=

|



d>rganism

Corophium salmonis
dligochaeta
Zorbicula
“hirononidae
Nematoda

‘leomysis
sastrotoda

Total Organisms
Total Biomass

‘orophium salmonis
1ligochaeta
‘orbicula
‘hironomidae
.eomssis

astrotoda
lecoptera

Total Organisms
Total Organisms

120
135

17

334

Grab 1
No.

Weight
0.0970

0.0093
1.2116

1.3179

0.1319
0.2094
0.0126
0.0224

0.3763

Grab 2
No. Weight
50 0.0948
28 0.0180

5 0.0119
3
21
1
108
1.1247
125 0.0915
119 0.1424
12
11 0.0053
3 0.1779
347
0.4171

STATION 10

Grab 3
No. Weight
37 0.0566

7 0.0061
5 0.2373
2
12
63
1.3000
STATION 11
167 0.1883
91 0.2058
11 0.0279
11
1 0.0213
334
0.4433

97

111
85

10

244

Grab 4

Weight
0.0411

0.0623
t 8192

0.0301

6.9527

0.1221
0.1214
0.0402
0.0073

0.1548

0.4458

27
12

49

99
127

1>

257

Grab S
No.

Weight

0.0691
0.0225
5.6914

5.7830

0.1963
0.3489

0.0904

0.6356

POV W

27

o8

1= W

227

Grab ¢
Wel

ocoo
O =

e

B s o

oo T gr AT AR Y 5

o S



>rganism

Corophium salmonis
Corbicula
“hironomidae
Anisogammarus
?olychaeta

Total Organisms
Total Biumass

No.

25

Grab 1
Weight

0.0241

0.0103

[ NUNE—
0.0344

No.

28

Grab 2
Weight

0.0358
6.4023

0.0476

6.4857

STA

No.

38

TION oI

Grab 3
Weight

0.0517

0.0517

No.

26
11
9
1
1

48

Grab 4
Weight

0.0395
0.0158

0.0051
0.0068

0.0672

Grab 5
No. Weight
28 0.0422
23 5.0936

9
60
5.1358

21

AT Y

e



APPENDIX B10: MACROINVERTEBRATE, TAXA IN ORDER OF MEAN
ANNUAL ABUNDANCE FROM ALL STATIONS AT MILLER SANDS,
OREGON, JULY 1976 - JULY 1977
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APPENDIX B1l: PHYLOGENETIC LIST OF BENTHIC INVERTEBRATE
SPECIES AT MILLER SANDS, OREGON, 1975 - 1977



Phylogenetic List of Benthic Invertebrate Species at Miller Sands, Oregon

Phylum

Nemata
Platyhelminthes

Anelida

Mollusca

Arthropoda

Arthropoda

Class
Nematoda
Turbellaria
Oligochaeta
Polychaetea

Gastropoda

Pelecypoda

Insecta {aquatic
larvae)

Crustacea

Appretednx

Order

Errantiformes
Mesogastropoda
Ctenobranchiata
Heterodonta
Eulamellibranchia

Diptera

Collembola
Hemiptera
Odonata
Plecoptera
Epheméroptera
Cladocera

Ostracoda

Tabile i

Family

Nereidae
Pleuroceridae
Amnicolidae
Corbiculidae
Unionidae

Chironomidae

Corixidae

1975 -
Genus

Neanthes
Pleurocera
Corbicula

Anodonta

1977

Spec:

Limmi

IR S S



L

“:rtebrata

Agnatha

Osteichthyes

Amphipoda

Peracarida
Petromyzontiformes

Clupeiformes

Corophiidae
Gammaridae
Haustoriidae
Mysidacea
Petromyzontidae

Osmeridae

Corophtum
Anisogammarus
Eohaustorius
Neomysis
Lampetra

salmonis
convervico.
washington’

mereidis



APPENDIX B12: NUMBERS AND VOLUMES OF ITEMS CONSUMED
BY FISH AT ALL ARFAS, JULY 1976 - JULY 1977
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APPENDIX B13: PERCENT NUMBER AND VOLUME OF ITEMS
CONSUMED BY ALL FISH THROUGH JULY 1977
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Appendix

Table B13

Percent Number of Items Consumed by all Fish at Miller Sands

July 1976

do.

o,

Ho,

do.

July 1976 through July 1977

RITI L oTT
1 Mar 1977
Wo., % wo.:

WO,

-

£ Ho.|Ho.

:Hav 1977

-

July 1977

~mitodes !

)
Q

tr

10 tr

t

» Mo. lo,
., 29

g

“itgnochaetes

52

15 tr

1ai0cerans

aakbnin longispina

Si.rnested ¢ladocerans

(aainly D. 10ng£sginn)

220 lonpisroestris
irlceercus sp H

21k

13339

83

909

Wl

9 ir

v
!
T
'

181

1

6657 55

‘znepods
rurvtenora hirundoides
vsilnlonus 8p,

Jigeated copepods

k19

23

17613 93

‘vaids
isonvais mercedis
vigested mysids

31

16

-mohipods
nroprhiun salnonis
sAnisogaxmarus confervicolus

~lscypods
Corbjcula fluminea

astropods
Pleurocere sp.
Unid, gastropods

stracods
Uunid, ostracods

37

2

nsects

Chironomid larvae
Chironomid pupae
Oiptera

Coleoptera

Ndonata nymphs (dragonfly)
Odonata (damselfly)
Tipulidae larvae
demiptera
iemiptera«-Corixidae
dvmenoptera
ivhenoptera-=-Formicidae
Zphemeroptera

dnid, insects

013, insects

1803

11

tr

180
6

20

AN

tr
tr
tr

159 1
1
k96 3

13 tr
62 tr

117
713

WO

5

tr
tr
tr

1272
1300

922 8
185k 15
1 tr

-i=08ts
.mnlefchthvs pacificus lar
.atichthvs stellatus Juv,
ncornvnchus tshavvtscha Jjuv,
1iterost=us aculeatus eggn
.aid. fish scales
in{d, fi{sh bones
nid. fish

tr

Y tr
2 tr

be )

8k

1 tr

nar

irachnids

nnorimosohaerona oregonensis
.ravel and sand

Sticeks

rnthetic fidver

ce,~tation seeds

nid, vagetation

insested material

nid, invertebrate sggs

26

S

r
tr

tr

S tr
1 tr
hd tr

. tr

tr
tr

tr
tr

wr

1k tr

- indicates presence
- srace
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In accordance with ictter from DAEN-RDC, DAEN-ASIT dated
22 July 1977, Subject: Facsimile Catalog Cards for
Laboratory Technical Publications, a facsimile catalog

card in Library of Congress MARC format is reproduced
below.

McConnell, Robert J

Habitat development field investigations, Miller Sands marsh
and upland habitat development site, Columbja River, Oregon;
Appendix B: Inventory and assessment of predispcs~l and post-
disposal aquatic habitats / by Robert J. McConnell ...cet al.,
National Marine Fisheries Service, Prescott, Oregon. Vicks-
burg, Miss. : U. S. Waterways Experiment Station ; Springfield,
Va. : available from National Technical Information Service,
1978.

344 p. : 111. ; 27 em. (Technical report - U. S. Army Engl-
neer Waterways Experiment Station ; D-77-38, Appendix B)

Prepared for Office, Chief of Engineers, U. S. Army, Wash-
ington, D. C., under Interagency Agreement Nos. WESRF 75-88,
WESRF 76-39, WESRF 76-178 (DMRP Work Unit Nos. 4BOSC, J,
and L, .

Literature cited: p. 83-86.

1. Aquatic habitats. 2, Benthic fauna. 3. Columbia River.
4, Dredged material. 5. Dredged material disposal.

(Continued on next card)

McConnell, Robert J

Habitat development field investigations, Miller Sands marsh
and upland habitat development site, Columbia River, Oregon;
Appendix B: Inventory and assessment of predisposal and post-
disposal aquatic habitats ... 1978. (Card 2)

6. Field investigations. 7. Fishes. 8. Food utilizatiqm.

9. Habitat development. 10. Habitats. 11. Marsh development.
12. Marshes. 13. Miller Sands Island. 14. Sediment

15. Water quality. 16. Zooplankton. I. United States. National
Marine Fisheries Service. II. United States. Army. Corps of
Engineers. III. \Series: United States. Waterways Experiment
Station, Vicksburg, Miss. Technical report ; D-77-38, Appen-
dix B.

TA7.W34 no.D-77-38 Appendix B




